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Background: The relationship of inflammation and tumor is becoming more and more important 

in the study on the pathogenesis of colorectal cancer. The role of TLR9-mediated immune inflam-

mation reaction in the process is not currently clear. The purpose of the study was to discuss the 

correlation of TLR9 signal activation with tumor progression by detecting the expression of TLR9 

and its downstream molecule NF-kappaB in colorectal cancer tissues at different stages.

Methods: TLR9 expression in colorectal cancer tissues was detected by immunohistochemical 

streptavidin-perosidase method and Western blot.

Results: The result showed that the high expression of TLR9 was correlated with tumor poorly 

differentiation, invasion and liver metastasis, the abnomal increasing levels of CEA in blood. With 

the signal activation, the levels of TLR9 protein raised more in advanced colorectal cancer than 

in early colorectal cancer. Afterward, we found that the activation of specific expression of TLR9 

signal was related to histologic origin. TLR9-C expression displayed in both advanced cancer 

and para-carcinoma tissues, and TLR9-R protein was predominat in partial sigmoid and rectal 

cancer tissues. With the differential expression of TLR9, the levels of its downstream molecule 

NF-kappaB protein increased in colon cancer tissues and decreased in rectal cancer tissues. 

Conclusion: The results confirmed that TLR9 signaling activation participated in the clinical 

process of colorectal cancer and influenced NF-kappaB expression.
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Introduction
With lifestyle changes, the number of patients with colorectal cancer has been increased 

year by year. According to a recent data,1 the incidence of male and female colorectal 

cancers is up to the second and third positions in all malignant tumors, respectively, 

which is even more in big cities in People’s Republic of China. The current clinical 

treatment of colorectal cancer remains unsatisfactory due to early postoperative local 

recurrence and metastasis.

Hyperplasia-neoplasia-cancerous of intestinal epithelial has been reported most 

frequently in inflammation associated tumorigenesis mechanism research.2 Several 

studies confirmed that TLRs as immune molecules mediated inflammatory response 

and played an important role in this process.3 TLR9 belongs to the intracellular recep-

tor, whose ligand is the unmethylated CpG DNA in bacteria and viruses. TLR9 is 

one of the TLRs and a ligand based on nucleic acid ingredients. Activation of TLR9 

signaling pathway can induce Th1 immune response and stimulate proliferation of B 

cells, promoting IgM secretion at the same time so as to play a part in natural immune 

response against invasion of microbes outside.4–6 Moreover, at present, TLR9 expression 

in various tumor cells have been demonstrated sequentially,7–10 and activation of TLR9 

signal pathway takes part in the generation, development and metastasis of tumor.11
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It is proved that TLR9 signaling activation is a classical 

toll-like signal conduction pathway.12 With polymerization 

process after TLR9 and its ligand binding, nuclear transcrip-

tion factors AP-1 and NF-kappaB are activated by MYD88-

dependent and TRIF-dependent signaling pathways. The 

research from Xu et al13,15 and Ren et al14 demonstrated that 

upregulation of TLR9 expression facilitated the proliferation 

of tumor cells sharply under the ligand in lung cancer.13–15 

With TLR9 signal activation promoting inflammatory fac-

tor such as IL-1, IL-8 upregulation and increasing immune 

inhibitory factor IL-10 secretion and MMP-2, chemokine 

receptor two and cell adhesion molecule one expression, 

the ability in invasion and metastasis of lung cancer cells 

were enhancement. CpG ODN increasing MMP expres-

sion via TLR9 to strengthen the invasion and metastasis of 

prostate cancer cell also was confirmed.16 It was reported 

that TLR9 expression is detected in multiple tissues.17 The 

relationship of TLR9 expression in colorectal cancer and the 

clinical tumor development was not reported. In this paper, 

by detecting TLR9 and NF-kappaB expression in cancer and 

adjacent to carcinoma tissues at various stages, we examined 

TLR9 signaling activation in advanced colorectal carci-

noma and surveyed the effect on the downstream molecule 

NF-kappaB.

Materials and methods
collection of cases and preparation 
of experimental materials
collection of cases
The tumor specimens were obtained from 86 patients admit-

ted for diagnosis and treatment in Jinshan Hospital of Fudan 

University from January 1, 2012, to October 31, 2013. The 

diagnosis was made according to WHO criteria. The condi-

tions selected were as follows: proven primary colorectal 

cancer pathologically with preoperative colonoscopy, under-

went primary tumor resection operation and mesenteric lymph 

nodes cleaning apart from laparoscopic surgery, without 

preoperative radiochemotherapy, requirement of informed 

consent for surgical treatment and experimental study on 

postoperative tissues and the complete postoperative patho-

logical files. In all, 86 patients were recruited, of whom 44 

were males and 42 females. The oldest patient was 89 years 

old, and the youngest patient was 42 years old. The median age 

was 69 years. The levels of CEA in the blood of patients were 

examined before the operation. The study was approved by 

and performed in accordance with the protocols of the ethics 

committee of Jinshan Hospital of Fudan University (Shanghai, 

China), together with the confirmation that all patients whose 

tissues were used provided written informed consent.

experimental materials
A total of 11 samples of colorectal cancer and the adjacent 

tissues were taken by surgeons from resection fresh issues of 

the patients and labeled as C-1, C-2, …, C-10 and C-11. The 

degree of tumor resection was defined as follows: carcinoma 

tissues with no obvious necrosis and fibrous adipose tissues; 

the tissues adjacent to carcinoma were defined more than 

5 cm distance carcinoma tissues, as far as possible without 

fibro-fatty tissues. According to the principles of American 

Joint Committee on Cancer (AJCC) and International Union 

Against Cancer (UJCC) in 1997, C-1 and C-7 were attributed 

to clinical stage I, C-4, C-5 and C-6 to clinical stage II, C-11 

to clinical stage IV and the others to clinical stage III. Then, 

the fresh tissues were collected in microtubes and stored in 

liquid nitrogen. Finally, they were stored at -80°C for future 

use. The samples were obtained with the consent of patients 

and their family members.

experimental methods
immunohistochemical streptavidin-perosidase 
method
A total of 86 wax blocks of colorectal cancer tissues were 

cut into sections of 4 µm, fixed and labeled. The sections 

deparaffinized and hydrated were submerged into EDTA 

(pH=6.0), and irradiation with microwave was performed 

for antigen retrieval, treated with 3% hydrogen peroxide, fol-

lowed by incubation with 1% FBS. Diluted primary antibody 

(ab12121, mouse TLR9 monoclonal antibody 1:100; Abcam, 

Cambridge, UK) was added and incubated overnight at 4°C. 

PBS was substituted for the primary antibody as a negative 

control. HRP-Polymer Antimouse Immunohistochemistry 

(IHC) Kit (KIT-5930 Maixin Biology, Fuzhou, China) was 

applied and incubated for 30 minutes at room temperature, 

followed by 5 minutes incubation at room temperature with 

diaminobenzidine for color development. The sections were 

finally counterstained with hematoxylin and mounted with 

Permount. The determination of result was based on scores 

combining the proportion of stained tumor cells and the 

intensity. The proportion of stained tumor cells was graded 

as follows: 0 (no stained tumor cells), 1 (10% stained 

tumor cells), 2 (10%–50% stained tumor cells) and 3 (50% 

stained tumor cells). The intensity of stain was recorded on 

a scale of 0 (no staining), 1 (weak staining, light yellow), 2 

(moderate staining, yellowish brown) and 3 (strong stain-

ing, brown). The staining index was calculated as follows: 

staining index=staining intensity+score of stained tumor 

cells. The staining index score 4 was defined as a high 

expression of TLR9 and the staining index score 4 as a 

low expression of TLR9.
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Tissue protein extraction and Western blot
A total of 100 mg sections of cancerous and paracancerous 

tissues from 11 samples were prepared and cut into pieces. 

With cracking and tissue homogenate on ice, they were 

centrifuged for 15 minutes at 15,500 rpm at 4°C. The super-

natant was the protein of interest. Protein concentration 

was determined by the bicinchoninic acid method. Protein 

extracts were separated by 10% SDS-PAGE, transferred 

to polyvinylidene difluoride (PVDF) membranes (EMD 

Millipore, Billerica, MA, USA), blocked with 10% nonfat 

dry milk in tris-buffered saline (TBS) containing 0.1% 

Tween-20 (TBS-T) for 2.5 hours at room temperature and 

then incubated with the following primary antibodies at 

4°C overnight (ab125139, rabbit TLR9 polyclonal anti-

body 1:1,000 [Abcam]; ab76302, rabbit NF-kappaBp65 

monoclonal antibody 1:10,000 [Abcam]; mouse GAPDH 

antibody 1:5,000 [Abcam]). Membranes were washed with 

TBS-T three times and probed with secondary antibodies 

for 2 hours at room temperature. Protein bands were visu-

alized using chemiluminescence HRP substrate (EMD 

Millipore).

statistical analyses
SPSS 17.0 statistical software (SPSS, Inc., Chicago, IL, 

USA) was used for all statistical analyses. Measurement 

data were presented as x±s, and differences among groups 

were compared with analysis of variance. The correlation 

between TLR9 high expression and the clinicopathological 

features was tested using the chi-squared test. The statisti-

cal graphics were made by GraphPad Prism 5.0 software 

(GraphPad Software, Inc., La Jolla, CA, USA), and P0.05 

was considered as statistically significant.

Results
Tlr9 expression in cancer tissues 
of 86 cases
A total of 53 of the patients were diagnosed with colon tumor, 

among whom there were 19 suffering from tumor of right 

colon (including ileocecum) and 34 from tumor of other parts 

except for ascending colon. In all, 33 of the patients were 

diagnosed with rectal carcinoma. There were 33 patients with 

lymph node metastasis, 14 patients with distant metastasis 

such as liver metastasis and 34 patients with a history of 

intestinal schistosomiasis or liver schistosomiasis. TLR9 

proteins were distributed evenly in the cytoplasm of cancer 

cells with tan or sepia color, as shown in Figure 1. The total 

rate of TLR9 high expression in 86 samples was 41.9%, 

which was not statistically significant in gender (40.9% and 

42.9%, P=0.85) and age (33.3% and 45.5%, P=0.25). The 

ratios of TLR9 high expression in carcinoma tissues of colon 

and rectum were 49.1% and 30.3%, respectively, P=0.09, 

without statistical discrepancy.

Figure 1 Tlr9 expression in colorectal cancer tissues.
Notes: Tlr9 expression in colorectal cancer tissues (immunohistochemical streptavidin-perosidase method, ×400) and Tlr9 expression in colorectal cancer tissues were 
examined (diaminobenzidine; magnification, ×400). compared with normal intestinal epithelial cells, tumor cells became larger in volume and were arranged irregularly with 
disorder. Tlr9 protein distributing equality in cytoplasm of tumor cells increased distinctly with unusual karyomegaly, multi leaf nuclei and thickening of nuclear envelope etc. 
(A1) colon para-carcinoma tissues, (A2–3) colon cancer tissues, (B1) rectal para-carcinoma tissues and (B2–3) rectal cancer tissues.
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correlation of Tlr9 expression in 
colorectal cancer tissues and histological 
grades
Based on histopathological results, the correlation of TLR9 

high expression in colorectal cancer tissues and tumor cell 

differentiation, infiltration depth (T), lymph node and liver 

metastasis and schistosomiasis infection was analyzed. As 

shown in Table 1, a high expression of TLR9 was correlated 

with moderate–poor differentiation and invasive depth 

(T3–T4) of tumor; the P-values were 0.0292 and 0.0001, 

respectively. The ratios of TLR9 high expression relative to 

positive lymph node and liver metastasis were 54.5% and 

78.6% (P=0.0599 and 0.0023, respectively), respectively, 

showing the correlation between TLR9 high expression in 

colorectal cancer tissues and tumor invasion and metastasis. 

The relationship of TLR9 high expression and schistosomia-

sis infection was statistically not significant.

relationship between Tlr9 expression 
and the abnormal increase in cea pre 
operation
According to the reference ranges of CEA (0–5 ng/mL) in 

blood in our hospital, the correlation between TLR9 expres-

sion and the proportion of patients on CEA (5 ng/mL) 

that increased during pre operation is shown in Figure 2. 

Among patients with TLR9 expression scoring 4–6 points, 

the proportion of patients with 5 ng/mL of CEA in blood 

was 47.4%, 61.5% and 100%, respectively, while in patients 

with TLR9 expression scoring 1–3 points, this ratio seemed 

to be decreasing (14.3%, 10.0% and 18.8%, respectively). 

Spearman correlation coefficient was 0.9643, and the P-value 

was 0.0028 statistically. It turned out that the abnormal 

increase in CEA in blood pre operation was related to TLR9 

high expression in cancer tissues. The R2 value of the curve 

using the correlation fitting method was 0.9786.

Table 1 correlation of Tlr9 expression in cancer tissues and histological features

Number TLR9 expression χ2 P-value

Low (%) High (%)

histological differentiations 7.068 0.0292
Well differentiated 14 12 (85.7) 2 (14.3)
Moderately differentiated 62 30 (48.4) 32 (51.6)
Poorly differentiated 4 3 (75.0) 1 (25.0)

Depth of infiltration (T) 20.210 0.0001
T1–T2 30 27 (90.0) 3 (10.0)
T3 48 21 (43.7) 27 (56.3)
T4 8 2 (25.0) 6 (75.0)

lymph node metastasis (n) 3.540 0.0599
negative 53 35 (66.0) 18 (44.0)
Positive 33 15 (45.5) 18 (54.5)

liver metastasis (M) 9.260 0.0023
negative 72 47 (65.3) 25 (34.7)
Positive 14 3 (21.4) 11 (78.6)

infection by schistosoma 0.304 0.5816
negative 52 29 (55.8) 23 (44.2)
Positive 34 21 (61.8) 13 (38.2)

Notes: Based on the principles of american Joint committee on cancer (aJcc) and international Union against cancer (UJcc) in 1997, the criteria of newly revised TnM 
staging were adopted to clinical stage of colorectal cancer. By chi-square statistics, we observed that a high expression of Tlr9 was related to moderate–poor differentiation, 
tumor invasion (T3–T4) and metastasis; the P-values were 0.0292, 0.0001 and 0.0023, respectively. The result implied that Tlr9 signaling activation was connected with 
tumor progression in advanced colorectal cancer.

Figure 2 The relationship between Tlr9 expression in cancer tissues and the ratio 
of patients on increasing cea (5 ng/ml) in blood.
Notes: The curve-fitting statistical analysis was used in dealing with the relationship 
of Tlr9 expression in cancer tissues and the ratio of patients on increasing cea 
(5 ng/ml) pre operation. The number in the diagram is the ratio of cea (5 ng/ml) 
corresponding to Tlr9 expression score, becoming added with high expression of 
TLR9. Spearman correlation coefficient was 0.9643, and the P-value was 0.0028. The 
R2 value of the curve using the correlation fitting method was 0.9786. This result 
illustrated that Tlr9 signal activation emerged more easily in colorectal cancer with 
an abnormal increase in cea.
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Tlr9 signaling activation in advanced 
colorectal cancer and para-carcinoma 
tissues
TLR9 expression in cancer and adjacent tissues from 

resection of patients with colorectal cancer were tested by 

Western blot in order to examine TLR9 signaling activation 

in colorectal cancer. As shown in Figure 3A, we noticed that 

the levels of TLR9 protein in cancer and para-carcinoma 

tissues increased in advanced colorectal cancer of C-3, C-8, 

C-9, C-10, C-2 and C-11 (clinical stages III and IV) than 

in early cancer of C-5, C-7 and C-1 (stages II and I). This 

result was meaningful to understand that TLR9 signal was 

activated more in advanced colorectal cancer than that in 

early colorectal cancer. Moreover, TLR9 protein manifested 

variation performance in different locations of intestine with 

the signal activation. With TLR9 protein bands of molecular 

weight 110–120 kDa in colon cancer tissues predominantly 

and 100–110 kDa in rectal carcinoma tissues mainly after 

Figure 3 The differential expression of Tlr9 signaling activation in colorectal cancer and para-carcinoma tissues.
Notes: (A) Tlr9 expression in colorectal cancer and para-carcinoma tissues by Western blot. (B) The differential expression of Tlr9 in colorectal cancer and para-
carcinoma tissues with different molecular weights. (C) expression of Tlr9-c and Tlr9-r in advanced colorectal cancer and para-carcinoma tissues. Detected by Western 
blot, the levels of Tlr9 protein in cancer and para-carcinoma tissues increased more in advanced colorectal cancer than in early colorectal cancer (A). The differential 
expression of Tlr9 associated with organic locations is displayed in (B). as shown in (C), Tlr9-c protein exhibited in both colorectal cancer and para-carcinoma tissues, 
and the levels of Tlr9-r protein raised much more in adjacent cancer tissues of partial sigmoid and rectum than those in colon tissues. compared with the levels of Tlr9-r 
protein in cancer tissues, the levels of TLR9-R protein in para-carcinoma tissues of C-11 and C-2 (clinical stage IV and III respectively) were statistically significant; the t-values 
were 6.905 and 7.002, respectively, both P0.001. a, t=3.545, P0.05; b, t=3.814, P0.05; c, t=6.905, P0.001 and d, t=7.002, P0.001.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


OncoTargets and Therapy 2018:11submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

5968

gao et al

the signal activation, two TLR9 strips were respectively 

named as TLR9-C (molecular weight 110–120 kDa) and 

TLR9-R (molecular weight 100–110 kDa), as shown in 

Figure 3. Using statistical analysis on the levels of TLR9-C 

and TLR9-R proteins in advanced colorectal cancer and para-

carcinoma tissues, we found that TLR9-C expression exposed 

in cancer tissues and the tissues adjacent to cancer. The levels 

of TLR9-C protein in cancer and para-carcinoma tissues of 

C-9 and C-11 (clinical stages III and IV, respectively) were 

of statistical significance (P0.05). However, the levels of 

TLR9-R protein in adjacent tissues of the part of sigmoid 

and rectum cancer were much more than those in carcinoma 

tissues, of which C-11 and C-2 (clinical stages IV and III, 

respectively) were statistically significant (both P0.001; 

Figure 3).

NF-kappaB expression in colorectal 
cancer and adjacent tissues with 
TLR9 signaling activation
With TLR9 signaling activation, NF-kappaB expression 

in colon cancer and the adjacent tissues at different stages 

is shown in Figure 4A. The levels of NF-kappaB protein 

increased in colon cancer and para-carcinoma tissues with 

upregulation of TLR9-C expression. TLR9-R expression 

was low or zero in colon cancer and para-carcinoma tissues. 

According to bi-variant relation analysis, the levels of NF-

kappaB protein were associated with TLR9-R expression, 

in which t-values of C-4, C-3 (clinical stages II and III) in 

cancer tissues and C-9 (clinical stage III) in adjacent tissues 

were 4.002, 5.091 and 4.002, respectively, above P0.01. 

Yet, similar increasing levels of NF-kappaB protein were 

κ

κ

κ

Figure 4 expression of Tlr9-c, Tlr9-r and nF-kappaB in colorectal cancer and para-carcinoma tissues.
Notes: (A) expression of Tlr9-c, Tlr9-r and nF-kappaB in colon cancer and para-carcinoma tissues. “+” and “-” refer to cancer tissues and para-carcinoma tissues, 
respectively. a, t=4.002 (P0.001); b, t=4.002 (P0.01) and c, t=5.091 (P0.001). (B) expression of Tlr9-c, Tlr9-r and nF-kappaB in rectal cancer and para-carcinoma 
tissues. The levels of the downstream molecule nF-kappaB protein was tested in advanced colorectal cancer tissues. “+” and “-” refer to cancer tissues and para-carcinoma 
tissues, respectively. a, t=6.188 (P0.001). as shown in (A), the levels of nF-kappaB protein in colon cancer tissues increased with upregulation of Tlr9-c expression 
and low or no expression of Tlr9-r, of which c-9 (clinical stage ii) in para-carcinoma and c-4 and c-3 (clinical stages ii and iii) in cancer tissues were related to Tlr9-r 
expression; the t-values were 4.002, 4.002 and 5.091, respectively (P0.01 and P0.001). nF-kappaB expression in rectal cancer tissues is shown in (B). compared with the 
levels of nF-kappaB protein in colon cancer tissues, the levels of nF-kappaB protein were low in rectum para-carcinoma tissues with a high expression of Tlr9-r. The levels 
of nF-kappaB protein of c-11 (clinical stage iV) in tissues adjacent to cancer had a correlation with a high expression of Tlr9-r; the t-value was 6.188 (P0.001).
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not present in rectum cancer and para-carcinoma tissues. 

As shown in Figure 4B, NF-kappaB kept low expression at 

various stages in rectal cancer and para-carcinoma tissues 

with the levels of TLR9-R protein raising in the adjacent 

tissues of rectum cancer. Based on bi-variant relation 

analysis, the levels of NF-kappaB protein in the adjacent 

tissues of C-11 (clinical stage IV) was related to TLR9-R; 

the t-value was 6.188 (P0.001).

Discussion
TLR9 was first named in 2000, being isolated cDNA in mice 

and humans, by the Japanese scholar Hemmi et al.18 It has 

been proved that TLR9 is the receptor CpG DNA in bacteria 

exerted immune stimulation effect. TLR9 belongs to pattern 

recognition receptor. It is agreed that TLR9 signal activation-

mediated immune response has affected tumor development 

and played a role in oncotherapy. Because of hypoxia and 

necrosis in tissue center caused by a rapid growth of tumor 

cells, a large number of cell debris and protein release and 

become endogenous DAMPs. PAMPs or DAMPs activate 

TLR9 and its downstream signaling pathways, promote a 

series of inflammatory cytokines’ synthesis and release and 

contribute to tumor immune microenvironment remodeling to 

influence tumor development and prognosis of patients. The 

correlation of TLR9 expression in cancerous tissues and clini-

cal stages, pathological grades and lymph node metastasis in 

breast cancer, liver cancer, glioma and prostate cancer was 

reported.19–22 Väisänen et al22 confirmed that the patients with 

prostate cancer suffered from higher clinical recurrence and 

worse consequence from TLR9 high expression. Equally, the 

patients with TLR9 high expression in esophageal cancer and 

glioma tissues had a poor prognosis.23,24 However, research-

ers reported that missing TLR9 expression became a poor 

prognosis factor in renal cell carcinoma and triple-negative 

breast cancer.25–27 Eiró et al28 thought that TLR9 may protect 

the intestinal mucosa cells from neoplasia to cancer because 

of TLR9 expression changing from high to low in the process 

of high-grade neoplasia and adenomatous polyp to colorectal 

cancer. This makes the impact on tumor progression of TLR9 

signal activation become misty. In this study, we detected the 

expression of TLR9 and its downstream molecule NF-kappaB 

in colorectal cancer tissues at different stages and explored 

the relationship of TLR9 signal activation and the clinical 

pathological development of colorectal cancer.

First of all, TLR9 expression in colorectal cancer tissues 

of 86 cases were detected by IHC. The results showed that 

normal intestinal epithelial cells were regular and sharp with 

TLR9 low expression. Tumor cell became large in volume 

and were arranged irregularly with disorder. TLR9 protein 

distributing equally in cytoplasm of tumor cell increased 

distinctly with unusual karyomegaly and multi leaf nuclei 

and thickening of nuclear envelope etc. Then, we observed 

the relevance of TLR9 high expression and poorly histo-

logical grades, tumor invasion and liver metastasis and the 

preoperative abnormal increase in CEA in blood. It suggested 

that TLR9 signal activation was more susceptible to occur in 

advanced colorectal cancer than in early colorectal cancer.

TLR9 belongs to the type I transmembrane protein. TLR9 

sequences have typical TLR structure, which is the conser-

vative area in the TLRs family. It has leucine-rich repeats 

and TIR domain containing 25 amino acid residues in the 

N terminal, starting from the 819 (human) or 820 (rat) to the 

following 18 residues in the transmembrane area.29 The func-

tional receptors resulting from the hydrolysis of TLR9 full-

length protein have been demonstrated in multiple studies. 

Chockalingam et al30 found that TLR9 can produce activated 

receptor (p80) and negative regulator soluble TLR9 (sTLR9) 

after different hydrolases took effect. sTLR9 can bind the 

ligands competitively with TLR9, which plays a regulatory 

role in the initial stage of TLR9 signaling pathway. Lee et al31 

reported that the N terminal TLR9 protolysate produced by 

hydrolysis of C terminal activated TLR9 with lysosome and 

had a negative feedback regulation to TLR9 signaling. Our 

research confirmed that the levels of TLR9 protein increased 

in advanced colorectal cancer and the adjacent tissues by 

Western blot. It is consistent with the results obtained from 

immunohistochemical detection. In addition, we examined 

the differential expression of TLR9 relation to the histologic 

sites and the levels of TLR9-C and TLR9-R proteins raising 

in advanced colon and rectal cancer tissues, respectively, 

with TLR9 signal activation. The levels of the downstream 

molecule NF-kappaB protein increased with upregulation of 

TLR9-C expression in colon cancer. However, we did not 

see the levels of NF-kappaB protein increasing in rectum 

cancer tissues except for upregulation of TLR9-R expres-

sion in rectal para-carcinoma tissues. At the same time, it 

showed that TLR9-C expression was low in rectum cancer 

tissues. This result suggested that TLR9-R protein may 

influence NF-kappaB expression through regulating the 

levels of TLR9-C protein to involve in tumor progression 

of colorectal cancer. About the studies on the self-regulatory 

of TLR9 signal, Sinha et al32 have continuously observed 

that the expression of TLR91-440 (the N-terminal segments) 

had negative feedback to TLR9 signaling and proved the 
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protein–protein reaction occurring in the C terminal of LRR 

through the crystal structure of TLR9. The researcher thought 

that this reaction conducted by self-expression of TLR9471-1032 

contributed to the wrong glycosylation and abnormal path-

way activation, while disturbing the normal function of 

TLR9. It conformed to the differential expression of TLR9 

signal activation in this study. Of course, it is necessary to 

further investigate the special functions of TLR9-C and 

TLR9-R proteins and the roles of downstream factor NF-

kappaB. Our research preliminary revealed the correlation 

of the differential expression on TLR9 signal activation in 

colorectal cancer and the tumor development.

Conclusion
TLR9 signal activation was involved in the clinical devel-

opment of colorectal cancer. The differential expression on 

TLR9 signal activation was associated with histogenesis in 

colorectal cancer and influenced the levels of downstream 

molecule NF-kappaB protein, which played an important 

role in the clinical process of colorectal cancer.
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