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ABSTRACT

Introduction. Colorectal cancer may be benign or malignant. According to the World Health Organization and CDC, it is the
second most common cancer worldwide, after lung cancer. The mortality of colorectal cancer has been dropping for more than
20 years due to the improvements in screening techniques and treatments.

Aim. The aim of this article is to discuss the role of new biomarkers for the diagnosis and treatment of colon cancer.
Material and methods. This article is a review done in regards to discuss the role of new biomarkers for the diagnosis and treat-

ment of colon cancer.

Analysis of the literature. A review is discussed the role of new biomarkers for the diagnosis and treatment of colon cancer

using current literature.

Conclusion. The screening tests based on diagnostic new biomarkers may cause faster detection of cancer and risk factors, and
provide prognostic information in order to adjust individual therapy.
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Introduction

Nowadays colon cancer takes a third position among
neoplastic disease in the USA. The overall 5-year sur-
vival rate is approximately 65%, higher for localized dis-
ease (90%) than metastatic disease (14%).! Morbidity
is predicted to increase in incidence by 60% by 2030.2
American Cancer Society recommend commencement
screening for all average-risk adults at 45 years old.

Family history, other cancers, and advanced colon pol-
yps are strong risk factors that must take into account
earlier diagnostic.” Conventional colonoscopy contains
about 25% of false-negative results.* Colorectal carcino-
genesis is long-term process. Tumor arise from adeno-
matous polyps that gradually progress to dysplasia and
eventually to carcinoma about 5-15 years.” By auto- and
paracrine secretion of cytokines, chemokines, proteins
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and growth factors, cells create optimal conditions for
progression and act as a suppressor on immune mech-
anisms. Thus, in order to assess the cause of expansive
tumor growth and spread, it is necessary to determine
cancer biomarkers, which are a more sensitive marker
than traditional clinical-histopathological grading.®”

Aim

We investigated the feasibility of an increase in research
towards the better understanding of the role of new bio-
markers for the diagnosis and treatment of colon cancer.

Material and methods
All materials are based on data base such as Pubmed,
Science Direct and Medline.

Analysis of literature

NAAIO

NAA10 is a orthologous gene of arrest-defective 1
(ARD1), which was first identified in Saccharomyces
cerevisiae 30 years ago. NAA1O is located on chromo-
some Xq28 and composed of eight exons, protein con-
sists of 235 amino acid in humans.? Ren et al. proved
increased mRNA and protein expressions of NAA10 in
colon cancer. Also Jiang et al. and Yang et al. reported
high expression levels of NAA10 in patients with this tu-
mor, which might suggest the potential role of NAA10
as a prognostic biomarker for colon cancer. Moreover Ji-
ang group demonstrated that, of 106 patients with high
level of NAA10, 74 died of cancer.” The NAA10 analy-
sis also concerned other, neoplasms such as breast, lung
and bone cancer."

Transmembrane 4 L six family 1 (TM4SF1)
Transmembrane 4 L six family 1 (L6-Ag, TAL6, L6) and
was a highly expressed surface protein of colon, lung,
breast tumors. human lung, breast, colon, and ovarian
carcinomas, discovered in the 90s. The TM4SF1 gene is
located on chromosome 3. Many studies have shown that
TMA4SF1 plays an indispensable role in promoting cancer
cell proliferation and migration through a series of signal-
ing pathways.!! Otsuka et al. proved that TM4SF1 expres-
sion was higher in metastatic cancer-derived tumors than
in primary tumor-derived cells from a single colorectal
cancer patient.'? Park et al. found that TM4SF1 was up-
regulated in colon cancer tissues and cell lines and was
positively correlated with lymph node metastases."

S100 protein

All chemokines, chemokines and growth factors,
demonstrating pleiotropic effects, affect almost every
stage of the creating and spread of colorectal cancer.
S100 is a Ca2 + ion-binding protein, having EF-hand
motifs (regulatory domain, hand-domain), a factor in-
volved in the processes of translating changes in Ca2

+ ion levels into a specific cellular response by binding
to specific proteins - annexin, a cytosolic phospholi-
pase A2, endoplasmic reticulum proteins and myosin.'*
Many proteins of the S100 family have been identified,
which are involved in growth and progression ( SI00Ab
and S100A9). S100A1B and S100BB are present in mel-
anoma, thyroid cancer, clear cell kidney cancer and
colon diseases.'” The expression is low in benign pol-
yps while the S100 increases in the inflammatory tis-
sue from which the tumor grows.'¢ Scientist proved that
S100 secretion in colon cancer positively correlates with
the clinical stage of the disease, progression, metasta-
sis effect and evidence of early or late relapse. Zeng et
al. showed a high S100A10 levels was associated with
advanced-stage colon cancer. Also noticed that high
expression of S100A1 was correlated with poorer over-
all survival and disease-free survival and that overex-
pression of S100A2 and S100A11 was associated with
weak colon cancer disease-free survival, indicating that
S100A1, S1I00A2 and S100A11 are potential prognostic
markers."”

Cyclin A2

Cyclins are proteins that regulate the cell division cycle
by binding and activating cyclin-dependent kinases. Cy-
clin A2 is an established regulator of cell proliferation and
has been used for molecular diagnostics as a prolifera-
tion marker. A number of studies have investigated the
role of cyclin A2 on cancer development in vitro and in
vivo. Guo et al. generated mice deficient for cyclin A2 in
colonic epithelial cells. Colons of these animals showed
severe inflammation and mucosal remodeling leading to
low- and high-grade dysplasia. In result cyclin A2 dele-
tion promoted the development of dysplasia and adeno-
carcinomas in a murine colitis-associated cancer model.
Adenocarcinomas were only detectable in cyclin A2-de-
leted mice, but not in controls. In next steps research-
ers explored the status of cyclin A2 expression in clinical
samples at the mRNA and protein levels and found high-
er expression in tumors of patients with stage 1 or 2
compared with those of patients with stage 3 or 4 colon
cancer. High level of cyclin 2 is associated with a better
prognosis in patients. Based on the analysis, a conclusion
can be drawn that cyclin A2 is a candidate for a prognos-
tic marker for cancer.'® Li et al. proved that cyclin A2 and
Cyclin B1 were also expressed higher in adenocarcinoma
t. Cyclin genes were highly related to the drug sensitivity
of some drugs, which might provide guidance for clinical
treatment. In conclusion, cyclin genes are new a and un-
usually promising biomarkers for the diagnosis and prog-
nosis of colon cancer.”

IL-6
It has also been shown that IL-6 plays a key role in the
development of tissue neoplasms due to their chronic
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inflammation, being the basic link between inflamma-
tion and carcinogenesis with TNF-a and the nuclear
factor NF-kB.?**' A strong release of IL-6 occurs in cas-
es of uterine, lung, colorectal, kidney, breast, pancreat-
ic and ovarian cancer.”** The correlation between the
concentration of this cytokine has been proven, and un-
favorable prognosis - serum levels increase in propor-
tion to the cancer stage, malignancy and tumor mass,
and is also associated with shorter survival times.?**
The relationship of IL-6 with colorectal cancer has also
been demonstrated, in which the concentration of this
cytokine increases with the stage of advancement, low
cell differentiation as well as tumor infiltration and pro-
gression, correlating with the concentration of the carc-
inoembryonic antigen CEA.**and with the survival time
of patients.” Recent studies have reported an increase in
interleukin-6 (IL-6) and soluble interleukin-6 receptor
(sIL-6R) levels in the sera of patients affected by colon
cancer that correlate with the tumor size, suggesting a
potential role for IL-6 in colon cancer progression.

NAPILI

Qeiroz et al. and Aydin et al. utility of nucleosome as-
sembly protein 1-like 1 (NAP1L1), in animal mod-
els and colon cancer patients. Adenomatous polyposis
coli (APC) inactivating mutations are the earliest and
most common genetic alterations in the colon cancer.
Queiroz et al. of analyzed mouse models of Apc dele-
tion and tried to discover new colon cancer biomarkers.
Scientist decided to research Nap1L1 expression in Apc
deficient mice. NAPILI expression is increased in the
mouse small intestine following Apc inactivation and its
expression is also altered in human with colon cancer
and correlated with overall survival in a patient.”® Aydin
et al. conducted research on 95 patients with colon can-
cer and 50 healthy people. Serum NAP1L1 levels were
higher in colon cancer patients as compared with con-
trol. This makes a NAP1L1 promising biomarker in the
diagnosis and prognosis of colorectal cancer.”

MUC1

The normal surface of the colon is lined with various
types of mucins, secreted by specialized epithelial cells
that protect the lining of the epithelium against patho-
gens. Some mucins, such as MUCI and MUC13, act as
oncogenes, whereas others: MUC2, MUCS are suppres-
sors.” The immunohistochemical analysis of colon can-
cer tissues from 45 patients revealed positive expression
of MUCI (in 55.6% ) and totally negatively of nontumor
tissue.’ In another histopathological study of tissues re-
moved from 381 patients with colon cancer, it was dis-
covered that MUCI is expressed in 64%.%* Zhang et al.
demonstrated that MUC1 has a pro-tumor role in im-
mune-competent mice.”

Conclusion

That predictive and prognostic biomarkers for colon
cancer has become a vast and modern field. Widely used
carcinoembryonic antigen (CEA) is also observed in in-
flammatory bowel disease reducing its utility as a single
marker for early cancer. Recent advances in molecular
technologies have led to the discovery of multiple bio-
markers that might facilitate early detection of colorec-
tal lesions.
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