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1. Introduction

Resumo

Rectal cancer is defined as cancer located in the rectal tissue. The main
treatment of this disease is based on combination of radiation treatment
with 5-FU generates insults to the cancerous cells of the rectum. To
survive this damage, such cells need to activate specific repair
mechanisms. This study tries to demonstrate the relationship of these most
commonly activated pathways with tumor resistance to treatment,
identifying what are the most common ways of repair and the most
frequently genes activated. A literature review was made consulting the
database: Scielo, PubMed, LiLACS. In these sites, the following
descriptors was used: "oncogenes", "rectal cancer", "neoadjuvant
treatment" and "clinical outcome". Such terms were searched with the
conjunction’s "AND" and "OR" in both English and Portuguese with
regards to the language of the works. we have arrived at results involving
approximately 20 main genes involved in damage repair tissue of rectum
adenocarcinoma cells, as we can mention APLF, APTX, ASCC3, DNTT,
LIG1 amongst others, being the lives most often activated in relation of 20
genes analyzed to Missense Mutation , Deep Deletion and Amplification.
In ending, such study demonstrates the relationship of these most
commonly activated pathways with tumor resistance to treatment, relating
these activated DNA trajectories with the clinical outcome of the patient,
thus contributing to the relevance for future studies, therapies more
specific and understanding of patients' prognosis in relation to rectal

cancer.

Rectal cancer is defined as cancer located in the rectal tissue. The diagnosis of rectal

adenocarcinoma is made through the biopsy anatomopathological examination of the tumor lesion, which

can be requested!?3. Surgical resection is the most effective therapy for rectal cancer. However, there are
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several surgical and pharmacological (non-surgical) approaches available that vary depending on the
location, locoregional growth and presence of metastatic rectal tumor disease?3. In this aspect,
neoadjuvant therapy is one of the more relevant alternatives in terms of pharmacological therapy being 5-
FU (5 - Fluorouracil) which is one of the commonly used drugs together with radiotherapy3#. This
combination of radiation treatment with 5-FU generates insults to the cancerous cells of the rectum*>. To
survive this damage, such cells need to activate specific repair mechanisms. This is done through genes
associated with tissue repair and through known routes*>. In this sense, when these mechanisms work
properly without interference, malignant cells can survive causing the tumor to persist in the patient in the

final analysis*3. Furthermore, other oncological cells that cannot repair the damage end up dying
generating a better prognosis and more chances of survival of the patient®. In this article , our
purpose was identify what are the most common routes associated with this process of

repair and what are the most genes associated too.

2. Methods

A literature review was made consulting the database: Scielo, PubMed, LiLACS.
In these sites, the following descriptors was used: "oncogenes", "rectal cancer",
"neoadjuvant treatment" and "clinical outcome". Such terms were searched with the
conjunction’s "AND" and "OR" in both English and Portuguese with regards to the
language of the works. The selection of 15 works used as theoretical reference for the
development of this article taking into account the following inclusion criteria: works
published in the last 5 years, works with more than 50 citations and with direct link to
the theme, works with research methodology with a high level of evidence as meta-
analysis and systematic review. As an addendum, works that did not meet the inclusion
criteria of description, addressed other topics not related to this project or other types of
cancer that were not the adenocarcinoma of the rectum were rejected. These 15 articles
was detailed with CbioPortal, a platform that shows with more details the results of this

studies such as graphics , tables, and frequency of genes activation.

3. Results
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The most relevant results can be summarized in the following tables which the data was
extracted in these 15 works:

Table 1: Qualitative description of the main oncogenes and the most frequently routes activated.

Main genes involved in repairing tissue cells of adenocarcinoma cells
APLF PARG
APTX PARP1
ASCC3 PARP3
DNTT PARPBP
LIGI PNKP
LIG3 POLB

Table 2: Description of the main pathways related to tissue repair studied in this work.

12 main routes related to tissue repair studied in this work
Inframe mutation Truncating mutation
Putative driver Truncating mutation unknown
Missense mutation Structural variant
Missense mutation unknown Structural variant unknown
Splice mutation Amplification
Splice mutation unknown Deep deletion

Afterwards, we have arrived at results involving approximately 20 main genes
involved in damage repair tissue of rectum adenocarcinoma cells, as we can mention
APLF, APTX, ASCC3, DNTT, LIG1 amongst others, being the lives most often
activated in relation of 20 genes analyzed to Missense Mutation, Deep Deletion and
Amplification. Nevertheless, there is no pattern of pathway activation sequence, and it
has been shown in all the oncogenes found there are regions that do not activate the

repair pathways

4. Discussion

Rectal cervical cancer is a cancer with location in the rectal tissue, which rectal
adenocarcinoma is diagnosed by anatomopathological examination with biopsy of the
tumor lesion, making surgical resection the most effective therapy for this type of
cancer!?34367  Furthermore, there are still numerous existing surgical and

pharmacological approaches depending on the type of cancer, location and the presence
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of metastases. In this case, therapy neoadjuvant with 5-FU (5-fluoroucacil) becomes
widely used in combination with radiotherapy, which in this form, corroborates the
aggression to the cancer cells of the rectum, making them activate specific repair
mechanisms, through the repair gene tissue, and if working properly such cells become
persistent to treatment”$%10, Otherwise, when cancer cells are unable to repair the
damage suffered, such cells suffer from cell death, resulting in better prognosis of the
patient's survival, demonstrating the responsiveness to damage caused by the
combination of pharmacological therapy and radiotherapy!!-'?!314, Therefore, such an
article used secure sources such as the platform CbioPortal and PubMed to inquire
about the protein synthesis of carcinogenic DNA repair genes more constantly related to
the genes activated in rectal cancers, such as rectal adenocarcinoma, in which has the

most incident!>:16,

5. Final Considerations:

In ending, such study demonstrates the relationship of these most commonly
activated pathways with tumor resistance to treatment, relating these activated DNA
trajectories with the clinical outcome of the patient, thus contributing to the relevance
for future studies, therapies more specific and understanding of patients' prognosis in

relation to rectal cancer.

6. Bill of Rights
The author(s) declare that they hold the copyright of this work, that the article has not been

ously published and that it is not being considered by another journal /Journal. Declare(s) that the
images and texts published are the responsibility of the author(s), and do not have copyright reserved for
third parties. Texts and/or images from third parties are duly cited or duly authorized with the granting of
rights for publication when necessary. They declare to respect the rights of third parties and public and
private institutions. They declare that they have not committed plagiarism or self-plagiarism and have not

considered/generated false content and that the work is original and the responsibility of the authors.

7. References

www.scientificsociety.net

3792


http://www.scientificsociety.net/

Scientific Society Journal
ISSN: 2595-8402
Journal DOI: 10.61411/rsc31879

GIENTIFIGA

REVISTA SOCIEDADE CIENTIFICA, VOLUME 7, NUMERO 1, ANO 2024

Bk

1. Bressani, R. F., Guntzel, P. L. C., Hahn, L., Bettanzo, L. N., & Fillmann, L.
(n.d.). RECTUM CANCER MANEGEMENT MANEJO DO CANCER DE RETO.
Bvsalud.org. Retrieved March 30, 2024. Disponivel em:
https://docs.bvsalud.org/biblioref/2018/02/879767/manejo-do-cancer-de-reto-
renatafritsch-bressani.pdf

2. Knijnenburg, T. A., Wang, L., Zimmermann, M. T., Chambwe, N., Gao, G. F.,
Cherniack, A. D., Fan, H., Shen, H., Way, G. P., Greene, C. S., Liu, Y., Akbani,
R., Feng, B., Donehower, L. A., Miller, C., Shen, Y., Karimi, M., Chen, H.,
Kim, P., ... Mariamidze, A. (2018). Genomic and molecular landscape of DNA
damage repair deficiency across the cancer genome atlas. Cell Reports, 23(1),
239-254.¢6. https://doi.org/10.1016/j.celrep.2018.03.076. Disponivel em:
https://pubmed.ncbi.nlm.nih.gov/29617664/

3. Weeden, C. E., & Asselin-Labat, M.-L. (2018). Mechanisms of DNA damage

repair in adult stem cells and implications for cancer formation. Biochimica et
Biophysica Acta. Molecular Basis of Disease, 1864(1), 89—101.
https://doi.org/10.1016/j.bbadis.2017.10.015. Disponivel em:
https://pubmed.ncbi.nlm.nih.gov/29038050/

4, Weinstein, J. N., The Cancer Genome Atlas Research Network, Collisson, E. A.,
Mills, G. B., Shaw, K. R. M., Ozenberger, B. A., Ellrott, K., Shmulevich, L.,
Sander, C., & Stuart, J. M. (2013). The Cancer Genome Atlas Pan-Cancer
analysis project. Nature Genetics, 45(10), 1113—1120. Disponivel em:_
https://doi.org/10.1038/ng.2764

5. Li, Y., Kang, K., Krahn, J. M., Croutwater, N., Lee, K., Umbach, D. M., & Li,

L. (2017). A comprehensive genomic pan-cancer classification using The
Cancer Genome Atlas gene expression data. BMC Genomics, 18(1). Disponivel

em: https.//link.springer.com/article/10.1186/s12864-017-3906-0

www.scientificsociety.net

3793


https://doi.org/10.1038/ng.2764
https://doi.org/10.1038/ng.2764
https://doi.org/10.1016/j.celrep.2018.03.076
http://www.scientificsociety.net/

Scientific Society Journal
ISSN: 2595-8402
Journal DOI: 10.61411/rsc31879

GIENTIFIGA

REVISTA SOCIEDADE CIENTIFICA, VOLUME 7, NUMERO 1, ANO 2024

Bk

10.

1.

Zhang K., & Wang H. (2015). Cancer Genome Atlas Pan-cancer Analysis
Project. Zhongguo fei ai za zhi [Chinese journal of lung cancer], 18(4), 219—
223. https://doi.org/10.3779/j.i1ssn.1009-3419.2015.04.02. Disponivel em:
https.//www.proquest.com/openview/814f3158011866e7c74f5ace7e091dba/l?

pgorigsite=gscholar&cbl=205

The Cancer Genome Atlas Network. (2012). Comprehensive molecular
characterization of human colon and rectal cancer. Nature, 487(7407), 330-337.
https://doi.org/10.1038/nature11252. Disponivel em:
https://pubmed.ncbi.nlm.nih.gov/22810696/

Colorectal Adenocarcinoma (TCGA, PanCancer Atlas) data. (2019). [Data set].
The Cancer Genome Atlas (TCGA). Disponivel  em:
https://datacatalog.mskcc.org/dataset/10411

Williett CG, Ryan DP. Neoadjuvant chemoradiotherapy and radiotherapy for
rectal adenocarcinoma. [Database on internet]. 2015 Apr. [updated 2015 Mar,
cited 2015 abr Disponivel em:
http://www.uptodate.com/contents/neoadjuvantchemoradiotherapy- and-
radiotherapy-for-rectal-

Bleday R, Shibata D. Surgical oncologic principles for resection of primary
rectal adenocarcinoma. [Database on internet]. 2015 Apr. [updated 2015 Feb,
cited 2015 abr 10] Disponivel em: http://www.uptodate.com/contents/surgical-
oncologic-principlesfor-resection-of-primary-rectal- Bass AJ, et al. Genomic
sequencing of colorectal adenocarcinomas identifies a recurrent VTI1 A—
TCF7L2 fusion. Nature Genet. 2011;43:964-968. Disponivel em:_
https://pubmed.ncbi.nlm.nih.gov/21892161/

Shen, M., Schmitt, S., Buac, D., & Dou, Q. P. (2013). Targeting the ubiquitin—
proteasome system for cancer therapy. Expert Opinion on Therapeutic Targets,

17(9), 1091-1108. Disponivel em: https://pubmed.ncbi.nlm.nih.gov/23822887/

www.scientificsociety.net

3794


http://www.uptodate.com/contents/surgical-oncologic-principlesfor-resection-of-primary-rectal-
http://www.uptodate.com/contents/surgical-oncologic-principlesfor-resection-of-primary-rectal-
https://pubmed.ncbi.nlm.nih.gov/21892161/
https://pubmed.ncbi.nlm.nih.gov/21892161/
https://www.proquest.com/openview/814f3158011866e7c74f5ace7e091dba/1?pqorigsite=gscholar&cbl=205
https://www.proquest.com/openview/814f3158011866e7c74f5ace7e091dba/1?pqorigsite=gscholar&cbl=205
http://www.scientificsociety.net/

Scientific Society Journal
ISSN: 2595-8402
Journal DOI: 10.61411/rsc31879

GIENTIFIGA

REVISTA SOCIEDADE CIENTIFICA, VOLUME 7, NUMERO 1, ANO 2024

Bk

12.

13.

14.

15.

16.

Bailey, M. H., Tokheim, C., Porta-Pardo, E., Sengupta, S., Bertrand, D.,
Weerasinghe, A., Colaprico, A., Wendl, M. C., Kim, J., Reardon, B., Ng, P. K.-
S., Jeong, K. J., Cao,
S., Wang, Z., Gao, J., Gao, Q., Wang, F., Liu, E. M., Mularoni, L.,Mariamidze,
A. (2018). Comprehensive characterization of cancer driver genes and
mutations. Cell, 173(2), 371-385.e18. Disponivel em:
https://www.cell.com/cell/fulltext/S0092-8674(18)30237- X?
returnURL=https.//linkinghub.elsevier.com/retrieve/pii/S009286741830237X?
sho wall=true
Aravind, L. (1999). Conserved domains in DNA repair proteins and evolution
of repair systems. Nucleic Acids Research, 27(5), 1223—1242. Disponivel em:
https://pubmed.ncbi.nlm.nih.gov/9973609/
Barbari, S. R., & Shcherbakova, P. V. (2017). Replicative DNA polymerase
defects in human cancers: Consequences, mechanisms, and implications for
therapy. DNA Repair, 56, 16-25. Disponivel em:
https://pubmed.ncbi.nlm.nih.gov/28687338/
Bellido, F., Pineda, M., Aiza, G., Valdés-Mas, R., Navarro, M., Puente, D. A.,
Pons, T., Gonzalez, S., Iglesias, S., Darder, E., Pifiol, V., Soto, J. L., Valencia,
A., Blanco, 1., Urioste, M., Brunet, J., Lazaro, C., Capella, G., Puente, X. S., &
Valle, L. (2016). POLE and POLD1 mutations in 529 kindred with familial
colorectal cancer and/or polyposis: review of reported cases and
recommendations for genetic testing and surveillance. Genetics in Medicine:
Official Journal of the American College of Medical Genetics, 18(4),
325-332. Disponivel em: https.//www.gimjournal.org/article/S1098-
3600(21)04329-X/fulltext

www.scientificsociety.net

3795


https://www.cell.com/cell/fulltext/S0092-8674(18)30237-X?_returnURL=https://linkinghub.elsevier.com/retrieve/pii/S009286741830237X?showall=true
https://www.cell.com/cell/fulltext/S0092-8674(18)30237-X?_returnURL=https://linkinghub.elsevier.com/retrieve/pii/S009286741830237X?showall=true
https://www.cell.com/cell/fulltext/S0092-8674(18)30237-X?_returnURL=https://linkinghub.elsevier.com/retrieve/pii/S009286741830237X?showall=true
https://www.cell.com/cell/fulltext/S0092-8674(18)30237-
https://pubmed.ncbi.nlm.nih.gov/9973609/
https://pubmed.ncbi.nlm.nih.gov/28687338/
http://www.scientificsociety.net/

