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Mammalian target of rapamycin (mTOR) has two subtypes, i.e., mMTORC1 and mTORC2, which contain the Raptor
and Rictor core molecules, respectively. The effect of Raptor and Rictor on hypoxia inducible factor (HIF)-1a, HIF-2a,
and vascular endothelial growth factor (VEGF) in colorectal cancer (CRC) is unclear. In this work, we investigated the
correlations among Raptor, Rictor, HIF-1a, HIF-2a, and VEGF expression in CRC. We subsequently analyzed the clinico-
pathological features of patients. Immunohistochemistry, western blot, and RT-PCR analyses were performed to detect the
expression of Raptor, Rictor, HIF-1a, HIF-2a, and VEGF in 120 cases of CRC and 60 cases of normal colorectal mucosa.
CD34 was used to label microvascular density (MVD), which was found to be higher in patients with positive Raptor or
Rictor than in those with negative Raptor or Rictor. The positive rates of Raptor, Rictor, HIF-1a, HIF-2a, and VEGF in CRC
were significantly higher than in normal colorectal mucosa. Raptor expression was positively correlated with HIF-1a and
VEGEF but not with HIF-2a expression. By contrast, Rictor expression was positively correlated with HIF-2a and VEGF but
not with HIF-1a expression. Survival analysis further indicated that Raptor, Rictor, HIF-1a, HIF-2a, VEGF and lymph node
metastasis were independent prognostic factors in CRC. To conclude, Raptor and Rictor expression was related to the initia-
tion and development of CRC and angiogenesis in different ways. The combined detection of Raptor and Rictor is important

for patients with colorectal carcinoma in prognosis and optimal therapy.
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Angiogenesis is the basis for the survival of tumors.
Since the American scholar Folkman proposed the theory
of tumor-growth-dependent blood vessels in the 1970s,
the correlation between tumor growth, metastasis and
angiogenesis has attracted great attention [1-2]. Therefore,
drugs targeting tumor angiogenesis, such as bevacizumab,
sunitinib, and sorafenib, came into being [3-5]. However,
a large number of clinical studies show that the efficacy of
anti-angiogenesis drugs is not expected in preclinical studies,
often due to drug resistance leading to treatment failure [6].
Therefore, the mechanisms and targets of tumor angiogen-
esis need to be explored.

The mechanism of tumor angiogenesis is a complex and
multi-step process that begins with the imbalance between
angiogenic factors and anti-angiogenic factors. In addition,
many cellular signaling pathways are involved in regulating
tumor angiogenesis [7, 8]. Recent studies have shown that the
mammalian target of rapamycin (mTOR) is a key molecule
in the PI3K/AKT/mTOR signaling pathways and plays an

important role in regulating cell proliferation, apoptosis,
migration, and tumor blood vessels [9].

The development of colorectal cancer (CRC) occurs
through two stages, i.e., bloodlessness and vascularization.
In the absence of blood vessels, CRC cells disperse to the
neighboring vascular system. During this time, the tumor
growth is slow and the apoptosis rate is high. The tumor
volume is generally not more than 2-3 mm’. However, the
tumor increases rapidly and can metastasize in the vascular
stage. Therefore, angiogenesis can directly affect the growth,
invasion and metastasis of CRC. Thus, the key factors of
tumor angiogenesis and its regulatory mechanisms have
become one of the areas of interest in the study of tumor
targeted therapy. Miyazawa’s [10] study has shown that the
PI3K/AKT/mTOR signaling pathways are closely related to
tumor angiogenesis. The treatment effect of mTOR blockers
such as rapamycin and strychnine is not satisfactory. In
this study, we detected the expression levels of mTOR core
molecules Raptor and Rictor, hypoxia inducible factor (HIF)-
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la, HIF-2a and vascular endothelial growth factor (VEGF)
and analyzed the correlation between them and microvas-
cular density (MVD) in CRC. The study of the relationship
between Raptor, Rictor and angiogenesis and its significance
in CRC aimed to further clarify the mechanism of angiogen-
esis and provide a new foundation for treatment.

Materials and methods

Clinical specimens and patients’ data. A total of 120
CRC tissue samples at different stages were collected from
the Department of Pathology of Binzhou Medical University
Hospital from January 2013 to June 2015. Samples included
early and advanced CRC. Parts of the tissue samples were
immediately frozen in liquid nitrogen and were routinely
fixed in 10% neutral buffered formalin. Cancer tissues were
cut into wedge shapes, whereas normal tissues were cut at
least 5 cm away from the tumor margin. All CRC patients
were clinically and pathologically proven to have not received
preoperative chemotherapy or radiotherapy before the
operation. All specimens were collected with the informed
consent of the patients, and the Ethics Committee of Binzhou
Medical University Hospital approved the protocols used
in this study. The clinicopathological classification was
performed according to the National Comprehensive Cancer
Network classification parameters [11]. Demographic and
clinicopathological parameters were prospectively recorded
using a chart review.

Immunohistochemistry. EnVision staining was used.
Before staining, paraffin-embedded tissue blocks were
cut in 4um thickness. The sections were deparaffinized
in an oven at 60°C for 60 min and then rehydrated with
two and three changes of xylene and ethanol, respectively.
Antigen retrieval was performed using the high-pressure
hot retrieval method. Endogenous peroxidase activity was
quenched by incubation with 3% hydrogen peroxide for 10
min at room temperature. Nonspecific binding was blocked
by incubating sections with 10% normal goat serum in
PBS for 30 min at room temperature. Without washing,
sections were incubated with rabbit monoclonal antibody
against human mammalian target of Raptor (1:100; Abcam,
ab40768), Rictor (1:100; Abcam, ab104838), HIF-1a (1:100;
Abcam, ab51608), HIF-2a (1:100; Abcam, ab199), and VEGF
(1:100; Abcam, ab1316) at 4°C overnight. The sections were
then incubated with horseradish peroxidase-conjugated
secondary goat anti-rabbit antibody (Abcam, San Francisco,
USA) for 60 min at room temperature. The sections were
washed with PBS and treated with Metal-Enhanced DAB
Substrate Kit (Thermo Scientific, Waltham, USA) to
visualize the antigen-antibody complex. Two researchers
who were unaware of the clinicopathological status of the
specimens scored each section separately. The percentage of
stained cells on each section was scored as follows: 0 (<5%),
1 (5-25%), 2 (26-50%), and 3 (>50%). Staining intensity
was scored as follows: 0 (no staining), 1 (weak staining),

2 (moderate staining), and 3 (strong staining). The final
score of each specimen was calculated by multiplying the
stained cell score with the staining intensity score. The
final score ranged from 0 to 9. Low expression was defined
as a final score of <4 and high expression a score of >4.

Count of MVD in colorectal cancer. EnVision staining
was used. Vascular endothelial cells were labeled with CD34,
and brown cytoplasmic staining was considered positive.
MVD standard reference Weidner [12] method: a single
endothelial cell, an endothelial cell cluster, and a vessel with
a lumen and containing 1-2 smooth muscles were counted
as microvessels. The microvascular distribution of the area
with the highest density was selected at low magnifica-
tion (x40), and the number of microvessels was counted at
magnification (x200). Their average is the MVD value of the
sample.

Western blotting analysis. Tissue samples were homog-
enized in SDS buffer containing the protease inhibitor PMSF.
The homogenates were incubated on ice for 20 min and then
centrifuged at 13500xg for 30 min at 4°C. The supernatant
was collected and mixed with a similar volume of 2x SDS
buffer. The mixture was boiled for 10 min and preserved at
—-20°C. The protein extracts (50 ug) were separated using
SDS-PAGE and then transferred onto polyvinylidene
difluoride membrane (Millipore, USA). The membranes
were blocked with 5% nonfat milk in Tris-buffered saline
containing 0.1% Tween-20 at room temperature for 90
min. The membranes were then immunoblotted for Raptor
(1:1000; Abcam), Rictor (1:1000; Abcam), HIF-1a (1:500;
Abcam), HIF-2a (1:1000; Abcam), VEGF (1:500; Abcam),
and B-actin (1:1000; Abcam). Proteins bands were detected
with secondary antibodies conjugated to horseradish peroxi-
dase (1:5000, Abcam) and visualized with enhanced chemi-
luminescence reagents. Each band was quantified through
densitometry, and results were presented as the relative
expression of each protein from different samples.

Real-time PCR analysis. Total RNA was extracted from
fresh-frozen tumor specimens and the corresponding
noncancerous tissues by using Trizol reagent (Invitrogen,
China). The amount of RNA was determined with the absor-
bance at 260 nm, and its purity was estimated using the ratio
of the absorbance at A260/280. The total RNA was reverse
transcribed using PrimeScript RT reagent kit (Takara,
DRRO037A, China). ). The RT-PCR was carried on CFX96T
RT-PCR Detection System C1000 (Applied Biosystems,
China) using the following conditions: the first denatur-
ation step at 95°C for 30 s, followed by 40 cycles at 95°C for
5 s and 60°C for 30 s. For each sample, a relative quantity
was calculated using the 272" method. For SYBR GREEN
I-based real-time PCR reactions, each 25yl of the reaction
mixture contained 2 ul of primer pairs, 2yl of cDNA, 12.5pl
of SYBR Premix Ex Taq II, and ddH2O in a final volume
of 25pl. Nucleotide sequences of specific primers for the
selected genes were as follows: Raptor forward primer
5-TCCCACCAG-AAGAAGGTTCC-3 and reverse primer
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5-GGGACTCTCTACACCTTCCG-3’; Rictor forward
primer 5-TTTACACTGCTTGCCAACCC-3’ and reverse
primer 5-ACTGATCCCGTTTCTGGTGT-3’; Hif-1a
forward primer 5-TCCAAGAAGCCCTAACGTGT-3" and
reverse primer 5-ATGATCGTCTGGCTGCTGTA-3’; Hif-2a
forward primer 5-CAACCTGCAGCCTCAGTGTATC-3’
and reverse primer 5-ACCACGTCGTTCTTCTCGAT-3’;
VEGF forward primer 5’-GGCCAGCACATAGGAGAGAT-3’
and reverse primer 5-ACACGTCTGCGGATCTTGTA-3’

Statistical analysis. All statistical analyses were conducted
with the SPSS 20.0 software (SPSS, Chicago, USA). The
results of MVD were expressed as mean * SD. Fisher’s exact
test or chi-square test was used to analyze data from indepen-
dent groups. Multiple linear regression analysis was used to
analyze the relationship between Raptor, Rictor, HIF-1a,
HIF-2a, VEGF and the factors of clinical pathology. Statis-
tical significance was considered at p<0.05.

Results

Expression of Raptor, Rictor, HIF-1a, HIF-2a and
VEGE. To explore the expression of Raptor, Rictor, HIF-1a,
HIF-2a and VEGEF, we used immunohistochemistry, western
blot analysis and real-time PCR in human CRC and matched
adjacent non-tumor tissues. The immunohistochemical
results are shown in Figure 1. The expression levels of Raptor,
Rictor, LC3, HIF-1a, HIF-2a and VEGF were positive in
the cytoplasm or nuclei in CRC samples. The positive ratios
were 52.50%, 60%, 69.17%, 48.33% and 74.17%. In addition,
western blot analysis and real-time PCR results showed that
Raptor, Rictor, LC3, HIF-1a, HIF-2a and VEGF expressions
were significantly higher in the CRC samples than in the
non-tumor tissues (p<0.05) (Figure 2).
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Correlation of clinical parameters according to Raptor,
Rictor HIF-1a, HIF-2a and VEGF status. We analyzed the
correlation between the Raptor, Rictor, HIF-1a, HIF-2a and
VEGF expression levels of CRC samples and a set of clinico-
pathological parameters, including age, sex, histologic type
and tumor site (Table 1). In moderately and poorly differen-
tiated CRC, Raptor (66.67% and 78.95%, respectively) and
Rictor (81.48% and 84.21%, respectively) expressions were
higher than in well-differentiated CRC (Raptor: 40.54%;
Rictor: 45.95%). The expression levels of Raptor, Rictor,
HIF-1a, HIF-2a and VEGEF in the presence of lymph node
metastasis (72.73%, 75.76%, 84.85%, 72.73% and 87.88%,
respectively) are higher than without (44.83%, 54.02%,
63.22%, 39.08% and 68.97%, respectively).

Correlation of Raptor and Rictor with MVD in CRC
tissues. The CD34-labeled tumor microvessels were counted
by immunohistochemistry. The number of CD34-positive
microvessels was between 25.24+6.34 and 41.32+9.56 in
CRC. The MVD was higher in patients with positive Raptor
or Rictor (41.32+9.56, 3.47+7.38) than those without
(29.73+6.63, 5.24+6.34). As shown in Table 2, Raptor and
Rictor expression is positively correlated with those of MVD
(rs=0.432, p<0.05; rs=0.313, p<0.05). Thus, increased Raptor
and Rictor expression lead to elevated MVD.

Correlation of Raptor and Rictor and HIF-1a, HIF-2 and
VEGF in CRC tissues. As shown in Table 2, Raptor expres-
sion is positively correlated with HIF-1a (r=0.557, p<0.05)
and not with HIF-2a (r,=0.085, p>0.05). Rictor expression is
positively correlated with HIF-2a (r,=0.551, p<0.05) and not
with HIF-1a (r=-0.177, p>0.05). Raptor and Rictor expres-
sion is positively correlated with VEGF (r,=0.233, p<0.05;
r,=0.248, p<0.05). Raptor expression is negatively correlated
with Rictor (r,=—0.402, p<0.05).

Figure 1. Inmunohistochemical staining of Raptor, Rictor, HIF-1a, HIF-2a, VEGF and CD34 protein expressions in CRC tissues. High-power view
(original magnification x200) shows strong staining for Raptor, Rictor, HIF-2a and VEGF in the cytoplasm of cancer cells (Raptor (A); Rictor (B);
HIF-2a (D); VEGF (E)), HIF-1a in the cytoplasm and nucleus of cancer cells (C), vascular endothelial cells were labeled with CD34 (F).
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Table 1. Relation between Raptor, Rictor, HIF-1a, HIF-2a, VEGF and clinicopathological parameters for CRC.

Raptor Rictor

HIF-1a HIF-2a VEGF

Variable N (+) p-value (+) p-value (+) p-value (+) p-value ) p-value
Age
<60 65 33 0.680 38 0.708 47 0418 31 0.879 48 0931
=260 55 30 34 36 27 41
Sex
Male 63 34 0.735 39 0.654 43 0.820 30 0.869 47 0.909
Female 57 29 33 40 28 42
Tumor sizes (cm)
<5 68 35 0.796 39 0.498 46 0.680 31 0.491 49 0546
5 52 28 33 37 27 40
Tumor site
Colon 49 27 0.635 28 0.596 34 0.965 24 0.906 35 0.569
Rectal 71 36 44 49 34 54
Differentiation degree
High 74 30 0.003* 34 0.000* 49 0.536 35 0.917 55 0.784
Moderate 27 18 22 21 13 19
Low 19 15 16 13 10 15
Depth of invasion
Mucosa and submucosa 17 8 0.859 7 0.195 11 0.341 8 0.440 10 0.159
Muscularis propria 33 17 18 20 17 23
Serous 70 38 45 52 43 56
Lymph node metastasis
No 87 39 0.006* 47 0.030° 55 0.022* 34 0.001* 60 0.035
Yes 33 24 25 28 24 29
*indicate statistically significant (p<0.05)
A B 3 Normal of patients with positive and negative expression of HIF-1a
Tumor Normal 157 B Tumor was 38.6% and 62.2%, respectively (p<0.01, Figure 3C). The
Raptor (NS | 3 5% e N % 5-year survival rate of patients with positive and negative
Rictor |wmem ~-| 21, expression of HIF-2a was 31.0% and 59.7%, respectively
Hif1c, [ z ,_‘ h| (p<0.05, Figure 3D). The 5-year survival rate of patients
£ with positive and negative expression of VEGF was 38.2%
Hif-Zo [N ) 2 O and 67.7%, respectively (p<0.01, Figure 3E). Cox regres-
VEGF | W | sion analysis showed that Raptor, Rictor, HIF-2a and VEGF
B-actin | em— e 00 ptor Rictor Hif-1or Fif-20 VEGF expression and lymph node metastasis were independent

Figure 2. Western blotting and real-time-PCR analysis showed that the
protein expressions of Raptor, Rictor, HIF-1a, HIF-2a and VEGF in hu-
man CRC tissues in comparison with non-tumor tissues have more up-
regulated expression.

Correlation between Raptor, Rictor, HIF-1a, HIF-2a
and VEGF expression levels and patient OS. The median
survival time of 120 cases patients was 60 months, and the
five-year survival rate of patients was 45.8%. Kaplan-Meier
analysis (Figure 3) revealed that Raptor, Rictor, HIF-1a,
HIF-2a and VEGF expression and lymph node metas-
tasis could be relevant predictive factors of OS. The 5-year
survival rate of patients with positive and negative expres-
sion of Raptor was 28.6% and 47.4%, respectively (p<0.01,
Figure 3A). The 5-year survival rate of patients with positive
and negative expression of Rictor was 38.9% and 56.3%,
respectively (p<0.05, Figure 3B). The 5-year survival rate

prognostic factors of CRC (Table 3).

Discussion

CRC is common cancer of the digestive system in China.
At present, surgery is the main treatment, combined with
chemotherapy. Targeted therapy has become the new devel-
opment direction of CRC’s clinical treatment because of its
significant treatment effect. However, why antiangiogenic
therapy is ineffective for CRC is not yet clear. Therefore, a
study of CRC angiogenesis mechanisms has important
significance to provide a theoretical basis for more effective
treatment. Sun [13] confirmed that activation of mTORCI1
can upregulate HIF-1la expression in angiogenic sarcoma
cells, thereby increasing angiogenesis. Studies have shown
that inhibition of gastric cancer cell mTORCI expression
can downregulate the level of HIF-1a and reduce gastric
cancer cell angiogenesis [14]. Ilhan [15] have confirmed that
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mTORC?2 regulates HIF-2a expression and then regulates its
angiogenesis in neuroblastoma. Therefore, we speculate that
mTOR may regulate CRC angiogenesis in a variety of ways.

mTOR has two subtypes: mTORCI and mTORC2,
which, respectively, contain the Raptor and Rictor core
molecules [16-17]. The expression level of Raptor and
Rictor can reflect the biological activity of mTORCI and
mTORC?2, and its specificity and sensitivity are higher than
that of compound molecules. In this study, the expressions
of Raptor, Rictor, HIF-1a, HIF-2a and VEGF in CRC were
investigated. Their positive rates were 52.50%, 60%, 69.17%,
48.33%, and 74.17% in CRC samples, and significantly lower
in matched non-tumor tissues: 20%, 25%, 23.33%, 18.33%,
and 28.33%. Clinicopathological parameter analysis showed
that the expressions of Raptor and Rictor were associated
with the degree of differentiation and lymph node metastasis
(p<0.05). Moreover, previous studies have also shown that
mTOR, Raptor, and Rictor protein levels were also signifi-
cantly elevated in primary CRCs (stage IV) and their matched
distant metastases compared with a normal colon [18].
In addition, the MVD was higher in patients with positive
Raptor or Rictor than those without, suggesting that Raptor
and Rictor are not only associated with tumor angiogenesis,
and the occurrence and development, invasion, metastasis
and prognosis of CRC.

HIF family members HIF-1a and HIF-2a are important
target genes downstream of the PI3K/AKT/mTOR signaling
pathway [10, 19]. They are important factors in the regula-
tion of cellular responses in hypoxic conditions. HIF-1a and
HIF-2a can effectively activate VEGF expression and promote
angiogenesis. Therefore, they are conducive to alleviate local
tissue hypoxia. In this study, Raptor, Rictor, HIF-1a, HIF-2a
and VEGF were detected in CRC, and their correlation was
analyzed. Results show that Raptor and Rictor expression is
positively correlated with those of VEGE. However, Raptor
expression is positively correlated with HIF-1a, whereas
Rictor is positively correlated with HIF-2a. This finding
suggests that Raptor and Rictor are involved in the regulation
of tumor angiogenesis through different pathways. mMTORC1
plays a role in promoting tumor vascular endothelial cell
proliferation in a variety of tumors [20, 21]. Alternatively,
mTORC2 can regulate endothelial cell skeleton changes and
vascular endothelial migration and promote tumor angio-
genesis [22]. Pat Gulhati et al. reported RhoA and Racl
pathways as a critical downstream mechanism by which

mTORCI and mTORC2 may regulate changes in the actin
cytoskeleton and cell migration [18]. We believe that in CRC,
Raptor can increase HIF-1a and VEGF expression, thereby
promoting the growth and proliferation of vascular endothe-
lial cells and that Rictor can upregulate HIF-2a expression,
which is involved in the reconstruction of the cytoskeleton,
endothelial cell proliferation, migration and upregulation of
VEGE ultimately promoting angiogenesis.
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Figure 3. Kaplan-Meier survival curves for Raptor (A), Rictor (B), HIF-
la (C), HIF-2a (D) and VEGF (E) expression in CRC. In Kaplan-Meier
analysis, high Raptor, Rictor, HIF-1a, HIF-2a and VEGF expressions cor-
related with a shorter OS in CRC patients than the corresponding con-
trols.

Table 2. Correlation of Raptor, Rictor with HIF-1a, HIF-2a, VEGF and MVD in CRC.

HIF-1a HIF-2a VEGF
N ————— p-value p-value ————  p-value MVD p-value
- + - - +

- 57 33 24 32 25 21 36 29.73+6.63
Raptor 0.000* 0.351 0.012* 0.021*

+ 63 4 59 30 33 10 53 41.3249.56

. - 48 10 38 41 19 29 25.24+6.34
Rictor 0.053 0.000* 0.006* 0.016*

+ 72 27 45 21 51 12 60 33.47+7.38

*indicate statistically significant (p<0.05)
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Table 3. Univariate and multivariate analysis of clinicopathologic parameters with OS by Cox proportional hazards regression.

RFS hazard ratio
Variable B Wald p-value Exp (B)
(95% Cl)

Age (<60, >60) 0.047 0.208 0.050 0.823 1.048 0.697 1.575
Gender (male, female) -0.042 0.211 0.040 0.841 0.959 0.634 1.449
Tumor sizes (<5, =5) 0.075 0.218 0.118 0.731 1.078 0.703 1.654
Tumor site (colon, rectal) -0.212 0.206 1.051 0.305 0.809 0.540 1.213
Histologic grade (Grade 1, Grade 2, Grade 3) -0.312 0.281 1.296 0.523 0.732 0.422 1.269
B\/elﬁtc};:af zllrxll‘(lia:ﬁ;nucosa, Myometrium, Epicardial) 0.519 0.323 4975 0.083 0.834 0.534 1.302
Lymph node metastasis (yes, no) -0.623 0.244 6.545 0.011° 0.536 0.333 0.864
Rictor 0.538 0.239 5.065 0.024 1.712 1.072 2.734
HIFla 0.429 0.231 3.456 0.063 1.536 0.977 2.416
HIF2a 0.675 0.204 10.979 0.001" 1.963 1.317 2.926
VEGF 0.588 0.237 6.180 0.013" 1.801 1.133 2.864
Raptor -0.505 0.222 5.161 0.023" 0.604 0.390 0.933

*indicate statistically significant (p<0.05)

Studies have shown that various factors affect tumor angio-
genesis, most especially, the tuberculous capillary endothelial
cell buds and VEGF [23-26]. This study showed that in CRC,
VEGF was highly expressed; its expression was positively
correlated with Raptor, Rictor and tumor MVD; and Raptor
expression was negatively correlated with Rictor. Recent
studies have shown that the function and role of Raptor
and Rictor are different in the PI3K/AKT/mTOR signaling
pathway and a negative feedback loop exists between them
[27]. Akt, the most well-characterized mTORC2 target,
is able to phosphorylate S939/981 of tuberin (TSC2), the
upstream suppressor of mTORCI, consequently leading to
mTORCI activation. Additionally, mTORCI, its substrate
p70 ribosomal S6 kinase 1 (S6K1), inhibits mTORC2-Akt
signaling by Rictor phosphorylation at T1135 [28]. A study
has shown that Rictor inhibition led to impaired secretion of
vascular-endothelial growth factor-A (VEGF-A) and dimin-
ished expression of hypoxia-induced factor-1a (HIF-1a) [29].
Therefore, we believe that in the process of tumor ischemia
and hypoxia to start angiogenesis, Raptor and Rictor both
coordinate with each other and regulates each other. High
expression of Raptor can promote angiogenesis. However,
when it is inhibited, it can activate Rictor, which then upreg-
ulates HIF-2a expression and promote angiogenesis, allevi-
ating hypoxia. At the same time, Rictor through the negative
feedback loop can re-activate Raptor, which then upregulates
HIF-1a and VEGF expression, promoting angiogenesis. The
results suggest that Raptor and Rictor are the core molecules
of mTOR in the PI3K/AKT/mTOR signaling pathway,
both of which regulate each other in tumor angiogenesis
and promote angiogenesis of CRC. Exploring the different
functions of Raptor and Rictor as new target blockers can
become a new idea for the development of tumor angiogen-
esis blockers.

In this study, we followed up 120 cases of CRC patients
and found that the prognosis of CRC was not only correlated
with the clinical and pathological factors, such as lymph
node metastasis. In addition, the protein expression levels of
Raptor, Rictor, HIF-1a, HIF-2a and VEGF are closely related
to the prognosis of patients with CRC. Cox regression analysis
showed that Raptor, Rictor, HIF-2a and VEGF expression
and lymph node metastasis were independent prognostic
factors of CRC. All these results suggest that Raptor, Rictor,
HIF-1a, HIF-2a and VEGF expression can be important
factors in analyzing the prognosis of CRC. Combining these
expressions with the traditional clinicopathological factors
can improve prognosis accuracy for patients with CRC.

In conclusion, Raptor and Rictor expressions are increased
in CRC and correlated to HIF-1a, HIF-2a and VEGE. Raptor
and Rictor are important genes for the regulation of angio-
genesis in CRC and are associated with clinicopathological
factors such as CRC differentiation and lymph node metas-
tasis. Therefore, the combined detection of Raptor and Rictor
expression in CRC helps to assess the progression of the
disease and the choice of the treatment regimen, which is of
great value in improving the clinical efficacy of anti-tumor
vascular drugs.
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