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Abstract

Background: Hoxa transcript at the distal tip (HOTTIP) plays an oncogenic role in multiple cancer types, including colorectal cancer (CRC).
Single nucleotide polymorphisms (SNPs) may impact the expression and function of HOTTIP; nevertheless, limited studies have explored the
correlation between HOTTIP SNP and CRC. This study aimed to assess the diagnostic performances of non-coding RNAs HOTTIP and miR-
216a expressions among CRC patients, in addition to investigating the genetic links between CRC susceptibility and HOTTIP SNP
rs3807598. Methods: 50 CRC cases and 50 controls were encompassed in the study. HOTTIP and miR-216a were quantified using qRT-PCR.
Genotyping for HOTTIP rs3807598 was carried out utilizing the TagMan allelic discrimination test by Real-time PCR. Results: Compared to
healthy individuals, the CRC patients exhibited significantly down-regulation in miR-216a expression and up-regulation in HOTTIP
expression levels. The ROC curve analysis indicated reliable diagnostic performances of both serum miR-216a and HOTTIP among CRC
patients (AUC= 0.87 and 0.94 respectively, p<0.0001). Furthermore, IncRNA HOTTIP SNP 53807598 (C:G) was shown to be substantially
linked to increased risk of CRC Significantly. Also the GG genotype showed significantly elevated expression profile of miR-216a and
HOTTIP among HOTTIP genotypes. Conclusion: Based on these results, miR- 216a and HOTTIP could serve as biomarkers for CRC early
diagnosis.
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1.Introduction

One of the most common malignant growths and the major cause of cancer-associated mortality worldwide is colorectal
cancer (CRC) [1]. Genetic and environmental risk factors both affect the development of colorectal cancer [2]. The incidence
of CRC rose as a result of alterations in lifestyle, environmental changes, and aging populations [3]. The survival rate for
individuals with advanced colorectal cancer is still quite low, despite recent advancements in surgical and multimodal cancer
therapy [1]. Therefore, it is necessary to find novel biomarkers for the diagnosis and prognosis of CRC.

A diverse collection of transcripts known as non- coding RNAs (ncRNAs) are by definition not translated into proteins.
According to human genome sequence data, over 90% of DNA sequences are actively transcribed, but only 2% of them
produce protein, hence the bulk of transcripts are ncRNAs [4]. Since their discovery, non-coding RNAs (ncRNAs) have been
shown to be significant regulators of numerous biological processes in a variety of cell types and tissues; their dysregulation
has been linked to various diseases. Among these are circular RNAs (circRNAs), long non-coding RNAs (IncRNAs), and
microRNAs (miRNAs) [5]. They have been found to be tumor suppressors and oncogenic drivers in a variety of cancers.

More than 60% of human coding genes may negatively regulated by microRNA whereas, long noncoding RNAs regulate
gene expression on several levels by interacting with functional proteins, chromatin, and RNAs such mRNAs and microRNAs
[6]. LncRNAs are a type of ncRNAs molecules that has a length of more than 200 nucleotides. They are transcribed in the
genome and act as regulators in a variety of biological processes. Abnormal expression of LncRNAs participates in the
development of a variety of malignancies, including CRC [7]. HOXA transcript at the distal trip (HOTTIP) is a novel
IncRNA that is transcribed from the 5’ tip of the HOXA locus and promotes the activation of various HOXA genes, therefore
accelerating oncogenesis [8]. HOTTIP is a potential biomarker and treatment option in human malignancies, as well as an
oncogenic IncRNA in almost all types of cancers [9]. For instance, renal cell carcinoma, up regulation of HOTTIP gene
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inhibits the expression of tumor suppressor gene (LATS2). Down regulation of LATS2 gene leads to enhancement of
cell growth [10]. The interaction of HOTTIP with the WDRS/MLL complexes has a role in the pathogenesis of human
esophageal squamous cell carcinoma, pancreatic cancer, and gastric cancer [9].

Some IncRNA polymorphisms have been found to be helpful in predicting cancer risk. The role of long noncoding RNAs
(IncRNAs) can be changed by single nucleotide polymorphisms (SNPs), either promoting or inhibiting the development of
illness. By interfering with transcription factor binding, SNPs can directly affect the expression of IncRNAs or directly affect
the expression of regulatory factors. Additionally, SNPs have the potential to change how IncRNAs associate with other
RNAs or proteins. [8]. MicroRNAs (miRNAs) are a class of small noncoding RNA molecules that regulate gene expression
by blocking or stimulating mRNA translation and destruction, and then participate in several essential physiological processes
including Cell development, differentiation, invasion and metastasis [11]. Mutations in the biosynthesis of these miRNAs
have been linked to the development of cancer [12]. MiRNAs have been found to influence EMT-mediated metastasis. The
change of cells from epithelial to mesenchymal phenotype (EMT) accelerates cancerous cells' migratory and invasive
characteristics, resulting in tumor metastasis. Over-expression of miR-216a-5p can inhibit cell proliferation, invasion, as well
as the EMT pathway in CRC cells by silencing YBX1 expression [13].

The main objectives of the study were to evaluate the significance of HOTTIP and miR-216a expression levels, along with
HOTTIP rs3807598 genotyping, as diagnostic and prognostic markers in Egyptian patients with colorectal cancer.

2. Methods

One hundred Egyptian individuals were chosen for this study from department of general surgery Fayoum University. Every
participant underwent a colonoscopy to screen for colorectal cancer and to check for symptoms of the lower gastrointestinal
tract, such as chronic constipation, diarrhea,and bleeding that occurs in rectum. The healthy control group includes fifty
individuals with no CRC history, negative colonoscopy results IBD, polyps, or malignancy. The CRC group includes
fifty patients diagnosed with CRC based on pathology results and a positive result of colonoscopy. Every individual provided their
complete case history, and standard laboratory tests and clinical investigations were also conducted. Every patient completed an
informed consent form, and the ethics committee at Fayoum University faculty of medicine approved it. Exclusion criteria: patients
with inflammatory bowel disease (IBD), patients who had previously exposed to radiotherapy or chemotherapy for CRC, patients
diagnosed with cancer at another site during the study. A miRNeasy mini kit and procedure for purification of serum total RNA,
including non- coding RNAs (Qiagen, valecia, CA, USA) were used to extract RNA from serum. Total RNA is purified using a silica
membrane after samples are lysed using phenol/ guanidine in the miRNeasy Mini Kit. QIAzol Lysis Reagent is intended to promote
sample lysis,inhibit RNases, and to eliminate most of the cellular DNA and proteins from samples by using organic extraction. The
homogenate is divided into three layers by the addition of chloroform: upper aqueous layer in which the RNA concentrates, an
intermediate layer contains DNA, and third lower organic layer of denatured proteins. The upper, aqueous layer is extracted, and
ethanol is added to provide appropriate binding conditions for all RNA molecules. The sample is then applied to the RNeasy Mini spin
column, where the total RNA binds to the membrane and phenol and other contaminants are efficiently washed away. RNA is then
eluted in RNase-free water. The extraction of DNA from mononuclear cell layer using QIAamp kit from Qiagen (USA, catalogue
number 51306) according to manufacturer's instructions. Genotyping was performed using real-time polymerase chain reaction with
TagMan allelic discrimination assay (Applied Biosystems, USA). A predesigned primer/probe set (HOTTIP) for the genotype was
used (Applied Biosystems, USA). Probe was synthesized with reporter dye FAM or VIC covalently linked at the 5’ and a quencher dye
MGB linked to the 3’ end of the probe (Applied Biosystems, USA).

Statistical Analysis

The statistical package for social science (SPSS v23) was used to analyze the data. For qualitative data, descriptive analysis
was carried out using percentages and numbers. The mean and stranded deviation (SD) of quantitative parametric data was
displayed. The One-way ANOVA test was utilized to compare measures of more than two indep endent groups, and the
Benferroni Post-Hoc was applied to test significance at p-value <0.05. The independent student t-test was employed to
compare measure of two independent groups. The Mann- Whitney test was employed to determine the significance of the
difference between more than two independent groups in quantitative non parametric data, while the Kruskalwallis test was
utilizes to compare more than two separate groups. For data that is qualitative, to determine the relationship between various
groups, use bivariate Pearson correlation test with a two- tailed significance test. Sensitivity and specificity test were created
for testing a new test with ROC Curve (Receiver Operating Character). P- value < 0.05 was measured as a cutoff value for
significance.

3. Results

3.1. Demographic and clino-pathological features within the studied groups

Demographic, clino-pathological, laboratory as well as colonoscopic features in CRC and control groups were illustrated in
Table 1. Data clarified that Hg level decreased significantly within CRC group compared to the control group (p=0.05) while
the other laboratory parameters such as, ALT, AST, BIL, and Albumin decreased insignificantly. Clinical and pathological
parameters showed that abdominal pain and constipation were the most common symptoms in CRC patients than other
symptoms demonstrated in Table 1. The site of tumor in (Rectum+Sigmoid) colon represent (29; 50.9%),
(Transverse+Flexures) represent (16; 28.1%), and (Ceacum+Ascending) had (12; 21.0%). Other pathological features from
colonoscopy picture illustrated that mass in CRC found in (37; 64.9%), ulcer (10; 17.5%) and Hyperemia (2; 3.5%). The CT
analysis showed fifteen cases of patients (26.3%) had mass lesion, thirteen cases (22.8%) had wall thickening, and seventeen
cases (29.8%) suffered from regional lymph node, three cases found in (5.3%) with liver metastasis.
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Table 1: Demographic and clino-pathological features of the studied groups

Variables Healthy controls CRC P-value
Age (years) 50.24+0.783 51.89+1.581 0.371
Sex 50(29M/21F) 50(34M/16F) 0.268
Symptoms of presentation
Abdominal Pain 39(68.4%)
Constipation 39(68.4%)
Loss of weight 27(47.4%)
Bleeding per rectum 15(26.3%)
Microcytic Anemia 11(19.3%)
Hg (g/dL) 12.50+1.1
Platelets 177£100.0 10.982 + 2.94 0.05
AST (0-42 IU/L) 25.67+8.1 21.925£10.07 0.779
BIL (mg/dL) 0.88+0.15 24.125%10.69 0.872
Albumin (3.5-5.5 g/dL) 47304 0.74+0.34 0.494
4.43+0.94 0.6
Type of Tumor
Adenocarcinoma 47(82.5%)
Mucoid 10(17.5%)
Site of tumor
Ceacum+Ascending 12(21.0%)
Transverse+Flexures 16(28.1%)
Rectum+Sigmoid 29(50.9%)
Colonoscopy Picture
Colonoscopy Mass 37(64.9%)
Colonoscopy Ulcer 10(17.5%)
Colonoscopy Hyperemia 2(3.5%)
CT Picture
Mass Lesion 15(26.3%)
Wall Thickening 13(22.8%)
Regional LNs 17(29.8%)
Liver Metastasis 3(5.3%)

Values are expressed as mean + SD or number (percentage). CRC: colorectal cancer; Hg, hemoglobin; ALP, alkaline phosphatase; ALT,
alanine transaminase; BIL, bilirubin. Data are considered to be statistically significant at (p<0.05).

3.2. Serum biomarkers HOTTIP and miR-216a in CRC

The CRC samples exhibited significantly lower miR-216a expression relative

to normal control samples

(0.39+0.069 versus 0.9940.01, p=0.0001), on the other hand the expression level of HOTTIP highly increased

significantly within CRC than the control

Relative expression

Figure 1: miR-216a and HOTTIP relative expressions level among the studied group

samples

(5.31£0.63  versus
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3.3. Relationship between HOTTIP and miR-216a, demographic and clino-pathological data in colorectal cancer group

Data represented in Table 2 showed significant statistical differences between miR-216a of CRC patients with regard to the
sites of tumors (Transverse+ flexures) (p=0.020), ulcers (p=0.004), wall thickening (p=0.043), and liver metastasis (p=0.001)
within CT Picture, while the other parameters were non-significant. HOTTIP expression level exhibited statistical significance
with regard to the sites of anatomy of CRC patients in (Ceacum+Ascending) colon (p=0.03) and (Rectum+Sigmoid) colon
(p=0.038), on the other side, mass, ulcer, hyperemia, mass lesion, wall thickening, Regional LNs, liver metastasis, and the
types of the tumor (adenocarcinoma and mucoid) had no statistical significance with long non coding HOTTIP expression.

Table 2: Association between HOTIIP and miR-216a, demographic and clino-pathological data in CRC group

Parameters miR-216a p-value HOTTIP P- value
Age (Years) 0.39+0.069 0.82 5.31+0.63 0.67
Gender
Female 0.5940.15 6.59+1.45 0.19
.116°
Male
0.31+0.06 4.59+0.60
Site of anatomy
Ceacum+Ascending 0.19+0.76 0.083a 6.18+1.46 0.03%a
Transverse+Flexures
Rectum+Sigmoid 0.42+0.13 0.020%> 4.18+0.49 0.77>
0.46+0.10 0.60¢ 5.57+1.04 0.038

Colonoscopy Picture

Mass
Yes 0.09+0.044 0.72 5.6310.71
No 41+0.072 4.71+1.22 0.85
Ulcer
Yes 0.33+0.14 0.004* 5.5240.72
No 0.4240.07 4.32+1.19 0.445
Hyperemia 0.53
Yes 0.35+0.06 5.45+0.64
No 0.55+0.19 4.29+1.05 0.086
CT Picture
Mass Lesion 0.24+0.08 0.18 5.77+0.80
Yes 0.35+0.08 4.02+0.70 0.108
No
Wall Thickening 0.24+0.071 o= 5.34£1.09
b 0.2840.25 5.3320.53 0.96
No
. . 0.87
Regional LNs 0.45+0.081 5.74+0.81
ot 0.15+0.049 4300.85 05
No 0.001* )
;i\'cr Mets 0.39+0.08 5.40+0.66
es
No 0.40+0.12 4.63+0.96 0331
Tumor Type
Adenocarcinoma 0.41+£0.07 0.8 5.13+0.71 0.779
Mucoid
0.33140.16 6.16+1.32

* Data exhibit statistical significance at (P<0.05).
* Ceacum+Ascending & Transverse+Flexures; b Ceacum+Ascending & Rectum+Sigmoid; ¢ Transverse+Flexures and
Rectum+Sigmoid
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3.4. The diagnostic Performances of miR-216a and HOTTIP expression in CRC patients

The ROC analysis curves and the corresponding area under the curve were calculated for providing the diagnostic
performances of miR-216a and HOTTIP to discriminate CRC patients (Table 3). ROC curve for miR-216a indicated
reliable differentiation between normal and CRC tumor tissues at a cut-off value of 0.69 (AUC =0.87, sensitivity about
87.7% and specificity 90.8%). Regarding HOTTIP, it discriminated CRC from healthy individuals with best cut-off value =
5.6 (AUC= 0.94, with sensitivity= 94.7% and specificity = 98.6%) (Fig. 2).

Table 3: Diagnostic and prognostic performances of miR-216a and HOTTIP

Cut-off
Parameter AUC al Sensitivity Specificity 95% C.I Accuracy p-value
value
miR-216a 0.87* 0.69 87.7% 90.8% 0.76 - 0.94 89.25% <0.0001
HOTTIP 0.94* 5.6 94.7% 98.6% 0.88 - 0.98 96.65% <0.0001

* Data exhibit statistical significance at (P<0.05). AUC, area under the curve
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Figure 2: ROC Curve analysis for miR-216a and HOTTIP among CRC patients

3.5. Associations between HOTTIP rs3807598 C/G genotypes and the risk of colorectal cancer

In accordance with Hardy—Weinberg equilibrium (P= 0.38) the genotype and allele distributions of HOTTIP SNP
(rs3807598) in CRC patients and controls are shown in (Table 4) the findings demonstrated that GC and GG genotypes are
significantly more prevalent in CRC patients compared to healthy controls. We found that the prevalence of the rs3807598
GG homozygous mutant genotype was considerably higher in colorectal cancer than in controls (26.3% versus 6%,
respectively, P=0.001).

Upon comparing the distribution of rs3807598 genotypes and alleles between colorectal cancer and healthy controls, we got
a significant difference with higher mutant genotype (GG) and allele (G) prevalence in colorectal cancer than controls
(26.3% versus 6%, respectively, for genotypes, p=0.001) and (54% versus 23%, respectively, for alleles, p= 0.001). C allele
of HOTTIP rs3807598 in the CRC group were significantly lower than those in the control group (60 versus 77, p=0.0001),
while the G allele in the CRC group were significantly higher than the control group (54 versus 23, p=0.0001).
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Table 4: Genotypes and Allelic distribution of HOTTIP rs3807598 C/G in Colorectal cancer and control group

(rs3807598) CRC Control p-value
Genotypes

CcC 18(31.6%) 30(60%) 0.001*
CG 24(42.1%) 17(34%) 0.048*
GG 15(26.3%) 3(6%) 0.001°*
Alleles

C 60 77 0.0001*
G 54 23 0.0001*

Hardy-Weinberg equilibrium; X2 =0.77, P = 0.380. * Data exhibit statistical significance at (P<0.05).

3.6. Association between HOTTIP genotypes versus the type and sites of tumors among CRC group

Table (5) indicated significant statistical difference with regard to CG genotype and G allele and the different sites of tumor
of CRC in (Ceacum+Ascending), ( Transverse+Flexures), and (Rectum+Sigmoid) with p=0.001. On the other hand, CC and
GG non-significant.

Table 5: Association between HOTTIP genotypes with respect to type and sites of CRC

HOTTIP Adeno- Mucoid  p- Ceacum+ Transverse+ Rectum+ p-
carcinoma value value

genotype Ascending Flexures Sigmoid

Genotypes (Count

o)

CC 17(30%) 1(1.8%) <0.05 6(10.5%) 8(14.2%) 4(7.0%) 0.8

CcG 17(29%) 7(12.5%) <005 3(5.2%) 3(5.2%) 18(31.5%) 0,001

GG 13(23%) 2(3.7%) <0.05 3(5.2%) 5(9%) 7(12.2%) 0.08

C 42(36.8%) 9(7.8%)  0.001 15(13.15%) 19(16.6%) 26(22.8%)  0.08

G 52(45.6%) 11(9.8%) 0.001 9(7.9%) 13(11.40%) 32(282%)  0.001

* Data exhibit statistical significance at (P<0.05)

3.7. Comparison of different genotypes of HOTTIP rs3807598 and laboratory indices of CRC patients

Laboratory parameters such as Platelet, AST, and bilirubin showed statistically significant change with regard to
genotypes CC and GG. On the other hand, comparing other genotypes (CC and CG), (CG and GG) with laboratory
parameters Hg, Platelets, ALT, AST, Bilirubin, and Albumin were statistically non- significant (Table 6).
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Table 6: Genotypes of HOTTIP rs3807598 and laboratory indices of CRC patients

Parameter  Genotypes in CRC patients

HOTTIP rs3807598
CC CG GG p-value
Age 54.17%2.75 51.08+2.43 50.47+3.27 0.313a
0.441b
0.984c

Gender

Male 13(22.83%) 17(29.82%) 9(15.78%) 0.474

Female 5(8.77%) 7(12.28%) 6(10.52%)

Hg (g/dL) 11.02+0.80 11.300.56 10.47+0.63 0.442
0.190
0.34¢

Platelets 240.6+24.9 280.6+21.48 290.60+22.46 0.572
0.05°
0.64¢

ALT 20.88+1.85 23.29+2.02 21.53+2.56 0.292
0.28b
0.92¢

AST 25.5+1.75 25.7+1.59 26.53+2.93 0.982
0.04>
0.039¢

Bilirubin 0.96+0.06 0.71+0.07 0.73+0.08 0.0572
0.04>
0.45¢

Albumin 3.96+0.15 4.47+0.21 3.86+0.16 0.063
0.61b
0.06¢

Data exhibit statistical significance at (P<0.05).
a between CC and CG; b between CC and GG; ¢ between CG and GG.

3.8. Association between HOTTIP and miR-216a expressions profile among HOTTIP genotypes
MiR-216a was highly expressed in genotype GG with a mean of 0.51, followed by CG genotype with a mean of 0.49. While,
the expression level of HOTTIP was highest with genotype GG with a mean of 7.11 (Fig 3).
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Figure 3: Expression levels of miR-216a and HOTTIP according to the genotypes CC, CG and GG

4. Discussion

In low- and middle-income nations, the prevalence of colorectal cancer has been steadily rising over the last few
decades. Colorectal cancer, is mostly brought on by colorectal adenomas and a major global cause of cancer-related mortality
[14],[15]. Because of the lack of early diagnosis, CRC is a heterogeneous disorder that poses a clinical difficulty [16].
Consequently, non-invasive prospective biomarkers with strong diagnostic and prognostic capabilities are highly desired.
This study assessed the genetic relationships between CRC susceptibility and HOTTIP SNP rs3807598, along with
examining the diagnostic performance of non-coding RNAs HOTTIP and miR-216a expressions among CRC patients.

MicroRNAs participate in multiple types of cancer, such as pancreatic cancer, breast cancer, and colorectal cancer [17].
Because of their important function in CRC, microRNAs have been found to represent both viable therapeutic targets and
diagnostic and prognostic biomarkers of the disease. The progression of malignant tumors was significantly aided by the
malfunction and dysregulation of miRNAs. MiRNA has a tumor- suppressive or oncogenic impact [18]. MiR-216a is a tumor
suppressor that regulates many target mRNAs in various cancers, making it one of the potential miRNA therapeutic targets
[16]. Herein, the current study reported significant down regulation in miR- 216a among CRC patients versus normal
individuals. These results were in line with Wang [4], who indicated that down regulation of miR-216a-3p was strongly
related to the development of colorectal cancer in tissues and cell lines, while knockdown of COX-2 or ALOXS, which
promote CRC cell.

Cellular transcripts are largely composed of long non-coding RNAs (IncRNAs), which are now known to be crucial
components of several biological processes. They have attracted a lot of attention recently since it is believed that they are
engaged in both developmental stages. Because of their unique expression and functional diversity across a range of
malignancies, long noncoding RNAs have potential use in the diagnosis, prognosis, and treatment of cancer. Studies have
shown that due of their high specificity and accuracy, IncRNAs may serve as cancer biomarkers. It is possible to extract
IncRNAs from body fluids, tissues, and cells without undergoing intrusive techniques. They can then be employed as primary
or secondary biomarkers to increase the precision of a diagnosis or prognosis [20]. LongncRNAs can regulate expression of
genes through their interaction domains for DNA, mRNAs, miRNAs, and proteins, whereas miRNAs can mediate
posttranscriptional regulation of gene expression through translational repression or mRNA destruction [21].

Abnormal expression of LncRNAs HOTTIP participates in the development of a several types of malignancies [7].
HOTTIP binds to WDRS5- MLL complexes and directs them to 5" HOXA locus, where they produce a large domain of
H3K4me3 and activate transcription. The ectopic expression of HOTTIP reduced invasion, migration, proliferation, and
survival of pancreatic cancer cells and By activating Wnt/B-catenin, the overexpression of HOTTIP may enhance
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osteosarcoma cell proliferation and progression of cell cycle. In CRC patients, elevated HOTTIP expression is highly
expressed in colorectal tissues relative to surrounding normal tissues, and it is intricately related to clinical stage, distant
metastasis, and tumour size. [9]. Regarding the expression level of serum HOTTIP, results denoted up regulation of
HOTTIP level in CRC patients as compared to healthy group (5.31 vs 1.10, p< 0.0001). These results concurred with the
study of Liu [22] who reported that the expression of HOTTIP was significantly higher in colorectal cancer (CRC) in
comparison to adjacent normal tissues and the level of expression was higher in patients with larger tumours, advanced
clinical stages, or distant metastases. Additionally, up regulation of HOTTIP leads to the enhancement of CRC cell growth
by inhibiting p21 expression, a cyclin-dependent kinase inhibitor (CKI) which controls cell cycle progression at the G1 and
S phases by acting as a checkpoint regulator. Moreover, Liu [23] revealed that by specifically targeting the glucocorticoid-
inducible kinase 1 (SGK1) gene, HOTTIP Knock down in HCT-116 and SW620 cell lines promoted apoptosis and inhibited
CRC cell growth. Additionally, it suppresses the expression of GSK3p, B-catenin, vimentin, matrix metalloproteinase 7
(MMP-7) and cellular myelocytomatosis oncogene (C-MYC). As a result, E-cadherin is up-regulated.

In parallel with Lian [24] and Ali Akbar-Esfahani [9], comparing the expression level of HOTTIP with the
demographic and clinopathological results demonstrating that there were no significant correlations between the
dysregulation of HOTTIP expression level versus the gender, age, tumor lymph nodes, or metastasis. Also, the current
laboratory data indicated that the Hg levels in all CRC patients decreased significantly in compared to control group. Similar
studies by Sawayama [25] and Shaker [26] were consistent with these results, in which the anemia with lower Hg level is a
common symptom of CRC. According to the tumor site, previous studies demonstrated that tumor location of CRC affect
the expression of miRNAs [27]. In accordance, the current results revealed association between clino- pathological
parameters and miR-216a in CRC group, lower miR-216a levels were estimated in cancer that affect Ceacum + Ascending
colon as compared with Rectum + Sigmoid. HOTTIP has several SNPs that are predicted to change its function or
expression [9]. In this study, the genotype and allele distribution of HOTTIP SNP (rs3807598) were associated with CRC.
Results exhibited that the genotypes GC and GG were significantly elevated in CRC patients versus healthy control. Similar
studies have found that HOTTIP polymorphisms rs3807598, rs17427960, rs2067087 were significantly associated with
CRC risk [28]. Furthermore, the ROC curve analysis exhibited the diagnostic value of HOTTIP with high sensitivity and
specificity (94.7% and 98.6% respectively). Also Ali Akbar-Esfahani [7] described HOTTIP as a diagnostic biomarker with
sensetivity 76% and specificity 82% and AUC= 0.775 in Iranian patients.

5. Conclusions
In conclusions, the current study highlighted notable significant alterations in miR-216a and HOTTIP expression levels
in CRC patients versus heathy subjects. Gene polymorphism HOTIP rs3807598 (C:G) is linked to colorectal cancer. Also,
individuals with the GG genotype had greater expression patterns for miR-216a and HOTTIP. Additionally, both
serum miR-216a and HOTTIP expression levels have respective diagnostic capabilities and could potentially function as
diagnostic biomarkers among CRC patients.
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