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Expression of RUNX3 gene and miR-363 in colorectal cancer
and the relationship with clinicopathological features
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Abstract. Expression of RUNX3 gene and miR-363 in
colorectal cancer was studied to explore its relationship with
clinicopathological characteristics of colorectal cancer and
to analyze the value of RUNX3 combined with miR-363 in
the diagnosis of colorectal cancer. In total, 85 patients diag-
nosed with colorectal cancer in the First People's Hospital
of Xiaoshan Hangzhou from March 2014 to July 2016 were
the experiment group. Seventy healthy individuals who
underwent physical examination were the control group.
RT-gPCR was used to detect the expression levels of RUNX3
gene and miR-363 in peripheral blood of the two groups. The
relationship between the expression of RUNX3 and miR-363
with its clinicopathological characteristics was analyzed as
well. The expression of RUNX3 in the experiment group was
significantly lower than that in the control group (P<0.05). The
expression level of miR-363 was significantly lower than in
the control group (P<0.05). However, there was a correlation
with tumor size, degree of differentiation, lymph node metas-
tasis, depth of invasion and clinical stages (P<0.05). RUNX3
and miR-363 were significantly positively correlated with
the degree of differentiation (r=0.7381, r=0.5375; P<0.05);
RUNX3 and miR-363 were significantly negatively correlated
with clinical stages (r=-0.7167, -0.6700; P<0.05). The area
under the ROC curve of the combined test was larger than the
single test. The expression of RUNX3 gene and miR-363 in
peripheral blood of patients with colorectal cancer was lower
than in the normal controls. The low expression of RUNX3 and
miR-363 was closely related to various biological behaviors
of colorectal cancer. A potential reference is provided for the
evaluation of patients with colorectal cancer and expected to
have an important guiding effect in the treatment of colorectal
cancer. Moreover, combined test of RUNX3 and miR-363 has
important significance in the diagnosis and treatment evalua-
tion of colorectal cancer.
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Introduction

Colorectal cancer is one of the most common malignant tumors
in the gastrointestinal tract (1), including both colon and rectal
cancer. The occurrence of malignant lesions is mainly caused
by various carcinogenic factors such as the environment or
heredity of the intestinal mucosal epithelium (2). The disease
has the third highest occurrence rate in the male tumors and
second highest in the females (3). The incidence rate ranks
fourth and the mortality rate ranks fifth in the malignant
tumors of China (4,5). The incidence of colorectal cancer has
shown a significant upward trend due to factors such as envi-
ronment, diet and social pressure (6). Most colorectal cancers
are insidious, not easily identified in the early stage and have
an extremely low diagnostic rate. The majority of patients
are already in the advanced stage when they are diagnosed
with colorectal cancer, and missed the best time for treatment.
Colorectal cancer is most likely to metastasize to the liver,
lung, bone and retroperitoneal lymph nodes. It is already in
the advanced stage when distant metastasis occurs. Therefore,
routine detections and early diagnosis are required for the
treatment of colorectal cancer (7).

RUNX3 is a tumor suppressor gene that has important
regulatory effect on the proliferation, growth and apoptosis of
cells. The development, metastasis and prognosis of various
malignant tumors are related to the expression of RUNX3 and
is expected to become an important indicator for prognosis
and evaluation of tumor invasions (8,9). Evidence has shown
that, RUNX3 can be used as a basis for judging the degree
of malignancy of colon cancer and an indicator for assisted
diagnosis (10). MicroRNAs (miRNAs), as a class of endoge-
nous non-coding small RNAs, generally approximately 22 nt
in length, can be found in many organisms such as animals,
plants and viruses (11). It has been reported that miRNA, as a
protooncogene or tumor suppressor gene, may be involved in
the development and progression of tumors (12,13). Related
research by Hu et al (14) found that miR-363 can inhibit
the proliferation and metastasis of tumors. Genes showed
a low expression in colorectal cancer, due to its close asso-
ciation with the occurrence, development and metastasis of
colorectal cancer, therefore, it may be a new target for the
gene diagnosis and treatment in colorectal cancer. However,
there are only a few studies on the association between the
expression of miR-363 and clinicopathological characteris-
tics in colorectal cancer.
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Table I. Primer sequences.
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Internal reference Upstream primer

Downstream primer

RUNX3 5'-AGGCAATGACGAGAACTACTCC-3'

GAPDH 5'-GCACCGTCAAGGCTGAGAAC-3'

miR-363 5'-ACACTCCAGCTGGGAATTGCACGGTATCCA-3'
U6 5'-CTCGCTTCGGCAGCACA-3'

5'-CGAAGGTCGTTGAACCTGG-3'
5-ATGGTGGTGAAGACGCCAGT-3'

5"TGGTGTCGTGGAGTCG-3'
5'-AACGCTTCACGAATTTGCGT-3'

The expression of RUNX3 and miR-363 in colorectal
cancer were detected in the present study. The relationship
between the expression levels of RUNX3, miR-363 and the
clinicopathological characteristics were studied and the effect
of RUNX3 and miR-363 in the development, progression and
prognosis of colorectal cancer were investigated. In addition,
the value of RUNX3, and miR-363 single diagnosis and two
combined diagnosis in colorectal cancer were compared to
provide a potential theoretical basis to help early clinical diag-
nosis and treatment.

Patients and methods

General information. Eighty-five patients who were diag-
nosed with colorectal cancer in the First People's Hospital of
Xiaoshan Hangzhou (Hangzhou, China) from March 2014
to July 2016 were collected as the experiment group which
included 52 cases of males, 33 cases of females and the mean
age was 59.51+8.98 years. There were 40 cases of colon and
45 cases of rectum. There were also 15 cases of highly differ-
entiated, 52 cases of moderately differentiated and 18 cases of
poorly differentiated. Clinical stages were: 19 cases in stage I,
29 cases in stage II, 22 cases in stage III and 15 cases in
stage I'V. Additionally, 70 healthy individuals who underwent
physical examination during the same period were included as
the control group, comprising 41 males, and 29 females, with a
mean age of 58.68+8.81 years.

The inclusion criteria were: i) Patients with complete
clinical and pathological data; ii) not treated with neoadju-
vant chemotherapy, radiotherapy or immunotherapy; iii) all
received tests such as blood tests, urine routine test, liver and
kidney function test electrocardiogram and others; iv) patients
were diagnosed with colorectal cancer in the postoperative
pathology report.

The exclusion criteria were: i) Patients with autoimmune
system defects; ii) non-primary tumor patients; iii) patients
with liver dysfunction or other severe organ disease; iv)
patients who are pregnant or during the period of lactation;
v) patients have mental illness or have had a family history of
mental illness.

This study was approved by the Ethics Committee of
The First People's Hospital of Xiaoshan Hangzhou and the
experimental content of the study was described in detail. The
subjects agreed to participate and signed an informed consent.

Blood collection. Peripheral blood (2 ml) was collected from
patients who were on empty stomach in the morning (experiment
group), then loaded into an anticoagulation tube and sent to the
laboratory. In the control group, 2 ml of fasting venous blood

(peripheral blood) was taken in the morning on the day of the
physical examination. After coagulation for 60 min (20-25°C),
centrifugation at 1,006.2 x g for 10 min at 4°C, the supernatant
was collected, avoiding repeated freezing and thawing.

Experimental instruments and reagents. TRIzol kit (Shanghai
Shenggong Bio Co., Shanghai, China); DNase I (Shanghai
Shenggong Bio Co., Shanghai, China); cDNA Reverse
Transcription kit (Takara Biotechnology, Co., Ltd., Dalian,
China); Ultraviolet spectrophotometer (Beijing Youpu General
Technology Co., Ltd., Beijing, China), and real-time PCR kit
(Beijing Aide Lai Biotechnology Co., Ltd., Beijing, China)
were used in the study. The ABI 7500 real-time PCR detector
was purchased from Applied Biosystems (Thermo Fisher
Scientific, Inc., Waltham, MA, USA).

Experimental procedures of RT-gPCR. Total RNA in serum
was extracted using TRIzol reagent according to the protocol.
The template RNA with DNase I (RNA-free) was digested and
the contamination of genomic DNA was eliminated. Ultraviolet
spectrophotometer was used for the determination of purity
and concentration, and 1.5% agarose gel electrophoresis was
used for detection of RNA integrity. The RNA concentration
was adjusted to 500 ng/ul. The transcription of RNA samples
was reversed into cDNA by using reverse transcriptase and
was conducted in strict accordance with the protocol. The
SYBR RT-qPCR (Thermo Fisher Scientific, Inc.) system
was 20 ul, 2X Ultra SYBR One-Step RT-qPCR buffer 10 pul,
RNA template 2 ul, nuclease-free water 5.5 ul, 1 ul each of
the upstream and downstream primers and upper enzyme mix
0.5 ul. The RT-qPCR reaction conditions were: Pre-denatured
at 95°C for 10 min, denatured at 95°C for 15 sec, annealed and
extended at 60°C for 1 min, with 40 cycles. The primers in
this experiment were designed by Primer Premier 5.0 (Premier
Biosoft International, Palo Alto, CA, USA) primer design
software, generated by Tianjin Saier Biotechnology Co., Ltd.
(Tianjin, China). GAPDH was used as an internal reference for
RUNX3 and U6 was used as an internal reference for miR-363.
The specific primer sequences are shown in Table I. The
above system configuration is strictly in accordance with the
instructions. The results showed that fluorescence signal in the
process of amplification of the cycle number Cq value started
from the number of cycles corresponding to the inflection
point from the background to the exponential growth phase.
The relative expression level of the target gene RUNX3 mRNA
and miR-363 in blood was calculated by 2-2%4 (15).

Observation indices. The clinical basic information between
the groups was compared. The differences of RUNX3 mRNA
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Table II. Comparison of clinical general data between the groups (mean + SD)/[n (%)].

Characteristics Experiment group (n=85) Control group (n=70) i/t P-value
Sex 0.109 0.74
Male 52 (61.18) 41 (58.67)
Female 33 (38.82) 29 (41.43)
Age (years) 59.51+8.98 58.68+8.87 0.576 0.57
Body mass index (kg/m?) 20.12+2.18 20.32+2.09 0.579 0.56
Smoking status 1.127 0.29
Smoking 45 (52.94) 43 (61.43)
Non-smoking 40 (47.06) 27 (38.57)
Alcoholic status 0.231 0.63
Alcoholic 47 (55.29) 36 (5143)
Non-alcoholic 38 (44.71) 34 (48.57)
Diastolic blood pressure (mmHg) 76.23+12.13 77.36£12.45 0.570 0.57
Systolic blood pressure (mmHg) 113.34+18.24 117.39+£19.35 2.321 0.98
WBC (x10/1) 5.89+3.65 6.21+£3.51 0.553 0.58
HB (gm/dl) 11.87+£1.91 12.59+2.16 1.865 0.06
PLT (x10°/1) 153.67+21.81 156.17+22.71 0.697 0.49
RBC (10"%/1) 4.76+0.61 4.64+0.58 1.246 0.21

WBC, white blood cell; HB, hemoglobin; PLT, platelet; RBC, red blood cell.

and miR-363 expression levels between the experiment and
control groups were observed. The correlation between the
expression levels of RUNX3 mRNA and miR-363 and clinical
stage and differentiation was analyzed in accordance with
the clinicopathological features of patients with colorectal
cancer.

Statistical analysis. The statistical analysis of the experi-
mental data was performed by SPSS 19.0 software system
(IBM Corp., Armonk, NY, USA). The enumeration data are
expressed as [n (%)]. Chi-square test was used for the compar-
ison between groups and mean + SD was used to represent
the measurement data. Paired t-test was used for comparison
between the groups. One-way analysis of variance (ANOVA)
and LSD post hoc test were used for comparisons between the
means of multiple groups. The correlation between the expres-
sion levels of RUNX3 and miR-363 with the clinical stage and
degree of differentiation was based on the Spearman correla-
tion coefficient. The sensitivity and specificity of individual
and combined tests were assessed using the receiver operating
curve (ROC). The diagnostic value of RUNX3 and miR-363
combined test of colorectal cancer was analyzed by binary
logistic regression. P<0.05 was considered to indicate a statis-
tically significant result.

Results

Comparison of general information. The clinical baseline
information in terms of sex, age, body mass index, smoking
status, alcoholic status, diastolic blood pressure, systolic blood
pressure, white blood cell (WBC), hemoglobin (HB), red blood
cell (RBC) count and platelet (PLT) count were collected from

Table III. Comparison of the expression levels of RUNX3 and
miR-363 in the groups (mean + SD).

Item No.of cases RUNX3  miR-363
The experiment group 85 0.93+0.38 0.47+0.21
The control group 70 2.18+0.87* 1.57+0.68*
t 11.94 19.77
P-value <0.001 <0.001

“P<0.05 indicates data comparison with the experiment group.

the experiment group and the control group. There was no
difference between the groups (P>0.05) (Table II).

Comparison of RUNX3 and miR-363 expression levels
between the groups. RT-qPCR was used to detect the expres-
sion of RUNX3 and miR-363. The expression of RUNX3 in
the experiment group was significantly lower than that in the
control group, and the difference between the groups was
statistically significant (P<0.05) (Table III). The expression
level of miR-363 was also significantly lower than that in the
control group (P<0.05) (Table III).

Association between the expression of RUNX3 and miR-363
with clinicopathological characteristics in patients with
colorectal cancer. The clinical information of 85 patients with
colon cancer was collected for comparison. Some relevant data
showed that the expression level of RUNX3 in the blood of
patients with colorectal cancer was not significantly associated
with sex, age and tumor location (P>0.05). However, it was
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Table IV. Association between RUNX3, miR-363 and clinicopathological characteristics (mean + SD).
No. of
Characteristic cases RUNX3 F/t P-value miR-363 F/t P-value
Sex 0.699 0.49 1.379 0.17
Male 52 0.98+0.37 0.64+0.21
Female 33 0.92+0.41 0.58+0.17
Age (years) 0.729 0.47 1.111 0.27
<50 39 0.95+0.39 0.57+0.19
=50 46 1.02+0.48 0.62+0.22
Tumor locations 1.776 0.08 1.837 0.07
Colon 40 0.93+0.35 0.54+0.17
Rectum 45 1.08+0.42 0.61+0.18
Tumor sizes (cm) 2.346 0.02 0.708 0.48
<5 57 1.13+0.54 0.51+0.19
=5 28 0.86+0.40¢ 0.48+0.17
Differentiation 1791  <0.001 13.55 <0.001
Highly differentiated 15 1.43+0.49 0.63+0.23
Medium differentiated 52 1.03+0.31° 047+0.17*
Poorly differentiated 18 0.75+0.16*° 0.32+0.10*°
Lymph node metastasis or non-metastasis 3.809 <0.001 4.340 <0.001
Metastasis 49 0.79+0.38 0.43+0.14
Non-metastasis 36 1.20+£0.61¢ 0.59+0.20¢
Infiltration depth 4849  <0.001 4.807 <0.001
T1+T2 28 1.18+0.43 0.60+0.17
T3+T4 57 0.81+£0.27¢ 0.44£0.13¢
Clinical stages 8.896  <0.001 9.498 <0.001
I+0 48 1.48+0.63 0.69+0.21
mr+1v 37 0.53+0.13¢ 0.30£0.15¢

“P<0.05 indicates comparison with high differentiation; "P<0.05 indicates comparison with medium differentiation; “P<0.05 indicates compari-

sons between two groups in the same type.
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Figure 1. Correlation between the expression level of RUNX3 mRNA and
the degree of differentiation. The expression level of RUNX3 mRNA was
positively correlated with the degree of differentiation (r=0.7381; P<0.05).
The higher the degree of differentiation, the higher the expression level of
RUNX3 mRNA. In the abscissa: 1 poor differentiation, 2 medium differentia-
tion and 3 high differentiation.

associated with tumor size, degree of differentiation, lymph
node metastasis, depth of invasion and clinical stages (P<0.05).
The expression level of miR-363 was not associated with sex,

o 107 r=0.5375,P<0.05 .
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Figure 2. Correlation between the expression level of miR-363 and the
degree of differentiation. miR-363 was significantly positively correlated
with the degree of differentiation (r=0.5375; P<0.05). The higher the
degree of differentiation, the higher the expression level of miR-363. In
the abscissa: 1 poor differentiation, 2 medium differentiation and 3 high
differentiation.

age tumor location and tumor size (P>0.05). It was correlated
with the degree of differentiation, lymph node metastasis,
depth of invasion and clinical stages (P<0.05) (Table IV).
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Figure 3. Correlation between the expression level of RUNX3 mRNA and
clinical stages. RUNX3 mRNA was significantly negatively correlated with
clinical stage (r=-0.7167; P<0.05), as the clinical stage increases, the expres-
sion level of RUNX3 mRNA gradually decreases. In the abscissa: 1 stage I,
2 stage 11, 3 stage 111 and 4 stage I'V.
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Figure 4. Correlation between the expression level of miR-363 and clinical
stage. There was a significant negative correlation between miR-363 and
clinical stage (r=-0.6700; P<0.05). As clinical stages continue to increase, the
expression level of miR-363 gradually decreases. In the abscissa: 1 stage I,
2 stage 11, 3 stage I1I and 4 stage I'V.

Correlation between the expression levels of RUNX3 and
miR-363with clinical stages and differentiation. The expression
of RUNX3 and miR-363 was detected by RT-qPCR. Correlation
between the expression levels of RUNX3 and miR-363 with the
degree of differentiation were analyzed (Figs. 1 and 2). RUNX3
and miR-363 were significantly positively correlated with the
degree of differentiation (r=0.7381, r=0.5375; P<0.05). The
higher the degree of differentiation, the higher the expression
level of RUNX3 and miR-363. The correlation between
the expression levels of RUNX3 and miR-363 with clinical
stages were analyzed (Figs. 3 and 4). RUNX3 and miR-363
were significantly negatively correlated with clinical stages
(r=-0.7167, -0.6700; P<0.05). As clinical staging continues
to increase, the expression levels of RUNX3 and miR-363
gradually decrease.

Comparison of the value of RUNX3 and miR-363 single
test and two combined tests for the diagnosis of colorectal
cancer. The comparison of the diagnostic value in this part
was taken from the participation in the discussion between
the experiment group and the normal control group. Then the
sensitivity, specificity and Youden indices in the single and
combined tests were compared. Sensitivity levels from high to
low from the combined test was (88.57%), miR-363 (85.71%)
and RUNX3 (78.57%). The specificity level from high to low

ONCOLOGY LETTERS 18: 2278-2285, 2019

Table V. Comparison of the value of RUNX3 and miR-363 single
test and two combined tests for colorectal cancer diagnosis.

Test Sensitivity Specificity Youden indices
RUNX3 78.57% 80.00% 0.59
miR-363 85.71% 95.29% 0.81
RUNX3+miR-363  88.57% 96.47% 0.85
100-
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Figure 5. ROC curve of RUNX3 and miR-363 single test and combined
diagnosis of colorectal cancer. The combined test of RUNX3 and miR-363
in peripheral blood has the highest sensitivity and specificity level, the area
under the ROC curve (AUC) in the combined test is larger than the single
test and has a higher diagnostic value. In the ROC curve, the combined test is
closer to the upper left corner than the single test, and has a higher detection
accuracy than the single test.

in the combined test was (96.47%), miR-363 (95.29%) and
RUNX3 (80.0%). The results suggest that RUNX3+miR-363
combined test has the highest sensitivity and specificity levels.
Among them, Youden had the largest indices in the combined
test. For the screening of colorectal cancer, the larger the
Youden index, the better the detection and the higher the
authenticity (Table V).

Evaluation of RUNX3 and miR-363 single test and combined
test in the diagnosis of colorectal cancer. ROC curves were
plotted based on their sensitivity and specificity levels for
both single and combined tests. In the area under the ROC
curve (AUC) the larger the AUC, the greater the diagnostic
value. Combination diagnosis of AUC is greater than single
diagnosis. The optimal thresholds for RUNX3 and miR-363
are 1.367 and 0.752, respectively, the diagnostic efficiency is
the highest at this time-point (Table VI and Fig. 5).

Discussion

Colorectal cancer has become the third most common cancer
in the world. It is the fourth malignant tumor that causes human
death (16). It has a high morbidity and mortality rates and there
is a significant heterogeneity among individual patients (17).
The main prevention and treatment of colorectal cancer is to
control its incidence and reduce its mortality rates. Therefore, it
is very necessary to find a sensitive and specific index to judge
the risk of occurrence, development, metastasis and recurrence
of colorectal cancer patients, thus an individualized treatment
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Table VI. Evaluation of RUNX3 and miR-363 single test and two combined tests for the diagnosis of colorectal cancer.

95% Confidence interval

Detection method Optimal critical value AUC P-value Upper limit Lower limit
RUNX3 1.367 0.845 <0.001 0.780 0.909
miR-363 0.752 0.930 <0.001 0.883 0.976
RUNX3+miR-363 - 0.961 <0.001 0.930 0.992

plan has to be developed (18). Currently, pathogenesis of
colorectal cancer is not yet fully understood. There are some
reports showing that its carcinogenesis may originate from
intestinal mucosal epithelial cells, a series of genetic alterations
are involved in the sequence changes of ‘abdominal epithelial
dysplasia - adenoma - carcinoma’ (19).

RUNX3, as a tumor suppressor gene, a member of the
RUNX3 family of transcription factors, it has an important
effect in cell differentiation and apoptosis, and cell cycle
regulation (20). An important reason for the downregulation
of RUNX3 expression was due to methylation of CpG islands
in the RUNX3 promoter region. Its anticancer mechanism is
mainly related to the TGF-f§ pathway which induces growth
inhibition and apoptosis (21,22). However, the TGF-f/Smad
signaling pathway is involved in the development and progres-
sion of colorectal cancer (23). Studies have shown that (24)
RUNX3 gene may be a key target for TGF-f signaling path-
ways, participated in the negative regulation of epithelial
cells by the TGF-f pathway, promoter region methylation and
heterozygosity loss was the main mechanism. miR-363 is a
novel small molecule RNA that has an important effect in
the occurrence and development of some tumors. It was first
discovered that the expression of miR-363 was in the head and
neck squamous cell carcinoma of lymph node metastasis, and
miR-363 has a low expression in tissues. Furthermore, it also
showed a low expression level in some highly invasive tumor
cell lines. Further studies have found that miR-363 affects
the invasion and metastasis of tumor cells mainly through
targeted inhibition of podoplanin (PDPN) (25,26).

In the present study, by comparing the information of the
general clinical baseline, it was found that there was no differ-
ence between the experiment group and the control group. The
interference from other factors on the experimental results
were excluded, to ensure reliable results in this research. The
data showed that the expression level of RUNX3 in the blood
of the experiment group was lower than the control group.
Ku et al (10) used RT-qPCR to detect cancer cell lines in
colon cancer patients. It was found that approximately half
of the colon cancer cell lines had no expression or decreased
expression of RUNX3. The expression level of miR-363 in
the blood of the experiment group was also significantly
lower than the control group (P<0.05). Xu et al (27) detected
the expression of miR-363 in colorectal cancer tissues by
RT-qPCR. Compared with normal colorectal epithelial cell
lines, miR-363 expression was significantly downregulated in
six colorectal cancer cell lines. The differences were statisti-
cally significant (P<0.05) and consistent with the results of this
research. The study used peripheral blood, which is easier to

obtain than tissue. Through the research of the relationship
between the expression of RUNX3 and miR-363 with clini-
copathological features in patients with colorectal cancer, the
results have shown that RUNX3 was associated with tumor
size, degree of differentiation, lymph node metastasis, depth
of invasion and clinical stages (P<0.05), which is consistent
with the results of Watanabe et al (28). However, the results
of Mu et al (29) found that RUNX3 expression was not associ-
ated with tumor size, differentiation and histological types.
There are some differences between this research and the
results of Watanabe et al, so further research is required. We
should be aware of that with the development of colorectal
cancer, the expression level of RUNX3 gradually decreases.
In the development of colorectal cancer, the loss of RUNX3
expression presents a cumulative process. Therefore, RUNX3
can be used as a new marker to judge the clinical stages of
colorectal cancer. Moreover, Soong et al (20) found that the
positive expression of RUNX3 in the nucleus of colon cancer
tissues is related to the stage of disease. miR-363 is associated
with differentiation, lymph node metastasis, depth of invasion
and clinical stages (P<0.05). Also studies have shown, the
comparison of miR-363 among different pathological differ-
entiation, TNM stages and lymph node metastasis in patients
with colorectal cancer, the difference was statistically signifi-
cant and consistent with our research (14). It has been shown
that the clinical stage and differentiation of cervical cancer
are related to miR-363 and that there is scarce researches
on colorectal cancer (30). Therefore, miR-363 requires a
deeper study on colorectal cancer. The results of this study
showed that RUNX3 and miR-363 are significantly positively
correlated with the degree of differentiation. Both genes
have an important effect in the occurrence and development
of colorectal cancer. However, RUNX3 and miR-363 showed
a significant negative correlation with clinical stage. As the
disease worsens, the expression levels of RUNX3 and miR-363
are downregulated. This indicates that RUNX3 and miR-363
can be used to determine the severity of patients' condition.
Based on relevant reports, there is scarce research on the
diagnosis of colorectal cancer with RUNX3 and miR-363 and
no research was found on the two combined diagnosis. The
present study compared the diagnostic significance of RUNX3
and miR-363 single and combined tests in colorectal cancer,
it was found that the sensitivity and specificity levels of the
combined diagnosis of RUNX3 and miR-363 were higher than
the single test. Also the combined test has the largest Youden
indices, for the screening of colorectal cancer, the larger the
Youden index, the better the detection effect and the higher
the authenticity. By plotting the ROC curve, the AUC shows
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that the combined diagnosis is larger than the single diagnosis,
and the larger the AUC, the greater the diagnostic value. The
above two points indicate that the value of the combined test of
RUNX3 and miR-363 is higher than the single test.

In this study, the expression levels of RUNX3 and miR-363
in the blood of patients were studied from various aspects,
which provides a reference for clinical research. However,
there is a lack of follow-up in patients after surgery, so the
lifestyle and prognosis of patients need to be explored in future
studies. Also the exact mechanism of action of RUNX3 and
miR-363 in the development of colorectal cancer remains to
be further studied. Searches have shown that there only exist a
few relevant documents on the combined tests of RUNX3 and
miR-363, so this aspect requires strengthening in subsequent
research.

In summary, the expression of RUNX3 gene and miR-363
in serum of patients with colorectal cancer is lower than
normal people, the low expression of RUNX3 and miR-363
is closely related to various biological behavior of colorectal
cancer and shows potential as a reference for the evaluation of
patients with colorectal cancer, and to provide a guidance for
the treatment of colorectal cancer. Combined test of RUNX3
and miR-363 has an important significance in the diagnosis
and treatment evaluation of colorectal cancer.
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