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Abstract
AIM: To investigate the role of the overexpression of B7-H3 in apoptosis in colorectal cancer cell lines and the underlying molecular mechanisms.

METHODS: SW620 cells that highly overexpressed B7-H3 (SW620-B7-H3-EGFR) and HCT8 cells stably transfected with B7-H3 shRNA (HCT8-shB7-H3) were previously constructed in our laboratory. Cells transfected with pIRES2-EGFP were used as negative controls (SW620-NC and HCT8-NC). Relative real-time PCR and Western blot analysis were used to detect the expression of the apoptosis regulator proteins Bcl-2, Bcl-xl and Bax. A cell proliferation assay was used to evaluate the survival rate and drug sensitivity of the cells. The effect of drug resistance was detected by a cell cycle assay. Active Caspase-3 Western blot analysis was used to reflect the anti-apoptotic ability of cells. Western blot analysis was also performed to determine the expression of proteins associated with the Jak2-STAT3 signaling pathway and the apoptosis regulator proteins after the treatment with AG490, a Jak2 specific inhibitor, in B7-H3 overexpressing cells. The data were analyzed by GraphPad Prism 6 with a non-paired t-test. 

[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK52][bookmark: OLE_LINK53]RESULTS: Whether by overexpression in SW620 cells or down-regulation in HCT8, B7-H3 significantly affected the expression of anti- and pro-apoptotic proteins at both the transcriptional and translational levels compared with the negative control (P < 0.05). A cell proliferation assay revealed that B7-H3 overexpression increased the drug resistance of cells and resulted in a higher survival rate (P < 0.05). In addition, the results of cell cycle and Active Caspase-3 Western blot analysis proved that B7-H3 overexpression inhibited apoptosis in colorectal cancer cell lines (P < 0.05). B7-H3 overexpression improved Jak2 and STAT3 phosphorylation and, in turn, increased the expression of the downstream anti-apoptotic proteins B-cell CLL/lymphoma 2 (Bcl-2) and Bcl-xl, based on Western blot analysis (P < 0.05). After treating B7-H3 overexpressing cells with the Jak2-specific inhibitor AG490, the phosphorylation of Jak2 and STAT3 and expression of Bcl-2 and Bcl-xl decreased accordingly (P < 0.05). This finding suggested that the Jak2-STAT3 pathway is involved in the mechanism mediating the anti-apoptotic ability of B7-H3.

CONCLUSION: The overexpression of B7-H3 induces resistance to apoptosis in colorectal cancer cell lines by upregulating the Jak2-STAT3 signaling pathway, potentially providing new approaches to the treatment of colorectal cancer. 
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[bookmark: OLE_LINK27]Core tip: The expression of B7-H3 has been positively correlated with poor prognosis in colorectal cancer. Previous studies have illuminated the relationship between B7-H3 and tumor invasion and metastasis. In the present study, the role of B7-H3 in apoptosis in colorectal cancer has been investigated. Our results showed that overexpression of B7-H3 induced resistance to apoptosis in colorectal cancer cell lines by upregulating Jak2-STAT3 signaling pathway. These results provide a new outlook to design approaches targeting B7-H3 and the associated signaling pathways in the treatment of colorectal cancer. 
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INTRODUCTION
B7-H3, first identified in 2001, is a member of the human B7 family of proteins, sharing 20%-27% amino acid identity with other B7 family members. As an important co-stimulatory molecule, B7-H3 promotes the proliferation of T cells and induces interferon IFN-γ production in the presence of T cell receptor signaling[1]. However, B7-H3 also acts as a T cell co-inhibitor. Most of the published data support the notion that B7-H3 inhibits T cell activation. Both mouse and human B7-H3 inhibit CD4 T cell activation and the production of effector cytokines such as IFN-γ and IL-4[2]. However, the function of B7-H3 in natural immunity and cancer immunity remains unclear. 
The expression of B7-H3 in human tumor cells is positively correlated with the degree of malignancy in disease, and B7-H3 participates in the process of tumor cell immune escape[3]. B7-H3 is highly expressed in many types of solid tumors, such as proSTATe cancer[4], pancreatic cancer[5], breast cancer[6], and gastric cancer[7]. Previous studies have demonstrated a relationship between the expression of B7-H3 and poor prognosis in cancer patients[8,9][5]. According to existing reports, the expression of B7-H3 is also closely related to colorectal cancer (CRC)[10]. Novel expression of B7-H3 not only has a negative relationship with prognosis in CRC[11] and the number of T cells in the tumor microenvironment[12] but also is positively correlated with invasion[13] and metastasis[14] in CRC.
The relationship between B7-H3 and the outcome of colorectal cancer cannot simply be explained by the regulation of B7-H3 in the immune system. The mechanism of abnormal B7-H3 expression in CRC and its role in the changes of tumor biological behavior need to be elucidated. Apoptosis, the process of programmed cell death, has been an important field in tumor study[15]. However, few published studies exist studying the relationship between B7-H3 and apoptosis, particularly in CRC. Therefore, we focused on the function of B7-H3 in apoptosis in CRC cells to discover the signaling transduction pathway involved.

MATERIALS AND METHODS
Antibodies and reagents
Anti-human B7-H3, Bcl-2, Bcl-xl, Jak2, pJak2Tyr1007/1008, STAT3, pSTAT3Tyr705, and Active Caspase-3 antibodies were purchased from Abcam (Cambridge, MA, USA). An antibody against Bcl-2-associated X protein (Bax) was purchased from Santa Cruz Biotechnology, Inc. (Dallas, TX, USA). The horseradish peroxidase conjugated secondary anti-mouse and anti-rabbit antibodies and the GAPDH antibody were from Beyotime (Nantong, China). Tryphostins AG490 was from Sigma-Aldrich (St. Louis, MO, USA). The Cell Counting Kit-8 (CCK-8) was purchased from Dojindo Laboratory (Kumamoto, Japan). 

Cells and cell culture
Two human CRC cell lines, SW620 and HCT8, exhibit different expression levels of B7-H3. We constructed SW620 cells that highly expressed B7-H3 (SW620-B7-H3-EGFR), and HCT8 cells stably transfected with B7-H3 siRNA (HCT8-shB7-H3) in our laboratory. Cells transfected with pIRES2-EGFP were used as negative controls (SW620-NC and HCT8-NC). All of the cells were cultured in Dulbecco’s high glucose modified eagles medium (DMEM) (HyClone GE Healthcare Life Sciences, South Logan, UT, USA) supplemented with 10% fetal bovine serum at 37℃ in a humidified atmosphere with 5% CO2. AG490, a Jak2 protein tyrosine kinase inhibitor, was dissolved in DMSO at a final concentration of 100 μM. Clinical chemotherapeutics Oxaliplatin (L-OHP) and 5-Fluorouracil (5-Fu) were used to detect the anti-apoptotic ability of cancer cells.

RNA isolation, purification and first strand cDNA synthesis 
Total RNA was isolated from 1.5 × 106 cells using TRIzol following the manufacturer’s instructions and quantified by NanoDrop 2000 (Thermo Scientific, Waltham, MA, USA). Total RNA was treated with RNase-free DNase to remove residual genomic DNA. The first strand cDNA was synthesized from 1μg RNA using an oligo-dT primer and AMV reverse transcriptase.

Relative real-time PCR
The expression levels of B7-H3, Bcl-2, Bcl-xl and Bax were analyzed relative to the level of the β-actin gene transcript using the Prism 7300 real-time PCR instrument (Applied Biosystems Inc., Foster City, CA, USA). First-strand cDNA was amplified in a 20 μL PCR reaction mixture: 10 μL 2 × Sybrgreen PCR master mix, 0.4 Μl 50 × ROX, 0.4 μL of each specific primer sets, and ddH2O added to 20 μL. The sequences of primers were as follows: β-actin 5’- AGCGAGCATCCCCCAAAGTT-3’ (sense); 5’- GGGCACGAAGGCTCATCATT-3’ (antisense), B7-H3 5'-AGCACTGTGGTTCTGCCTCACA-3' (sense); 5'-CACCAGCTGTTTGGTATCTGTCAG-3' (antisense), Bcl-2 5’-CTGCACCTGACGCCCTTCACC-3’ (sense); 5’-CACATGACCCCACCGAACTCAAAGA-3’ (antisense), Bcl-xl 5’-GATCCCCATGGCAGCAGTAAAGCAAG-3’ (sense); 5’-CCCCATCCCGGAAGAGTTCATTCACT-3’ (antisense); Bax 5’-TCAACTGGGGCCGGGTTGTC-3’ (sense); 5’-CCTGGTCTTGGATCCAGCC-3’ (antisense). The PCR cycling consisted of 40 cycles of amplification of the cDNA with annealing at 60℃.

Western blot analysis
Western blot analysis was performed on whole-cell extracts prepared by lysing 1 × 106 cells in RIPA lysis buffer containing phosphatase inhibitor, protease inhibitor and 100 mM PMSF (KeyGEN BioTECH, China) for 20 min on ice. The proteins were separated by 10% SDS-PAGE, except for Active Caspase-3 (15%), and then transferred onto a PVDF membrane (Merck Millipore, Germany). The membranes were blocked with 5% nonfat dry milk for 1 h at room temperature, and then incubated with the indicated antibodies at a concentration of 1:1000, except for Bax (1:100), at 4℃ overnight, followed by incubation with secondary antibody for 1 h at room temperature. The immunoreactive bands were visualized using Beyo ECL Plus (Beyotime, China).

Cell proliferation assay
Cells were seeded in 96-well plates at 5 × 103 - 8 × 103 cells/well and cultured overnight in DMEM. The next day, medium was replaced with DMEM containing the different drugs with a twofold concentration gradient. After 48 h, cell proliferation was quantified by a CCK-8 assay for calculating the inhibition rate. The results were repeated at least three times.

Cell cycle and apoptosis assays
To analyze the effect of drugs on the different phases of the cell cycle, cells were incubated with different drug concentrations for 48 h. Cells harvested from each sample were then fixed with cold 70% ethanol at 4℃ over night. The cells were incubated with RNase A at 37℃ for 30 min and then stained for 30 min in propidium iodide staining solution in the dark. Cell cycle analyses were performed with a FACScantoII flow cytometer and ModFit LT software (Verity Software House, ME, USA). For apoptosis analyses, we referred to the data of sub-G1 peak.

Statistical analyses
Differences in mean values between groups were analyzed by a non-paired t-test. At least two independent experiments were performed for all of the studies. Differences were considered to be Statistically significant when P values were < 0.05. All of the data were analyzed using GraphPad Prism 6 (GraphPad Software Inc., La Jolla, CA, USA).

RESULTS
Overexpression of B7-H3 inhibited apoptosis
To investigate the relationship between B7-H3 and apoptosis in CRC cell lines, we performed Western blot analysis with cell extracts from SW620-NC, SW620-B7-H3-EGFR, HCT8-NC and HCT8-shB7-H3 to demonstrate the expression of the apoptosis regulator proteins of the Bcl-2 family, including the anti-apoptotic proteins Bcl-2 and Bcl-xl and the pro-apoptotic protein Bax (Figure 1). Both B7-H3 overexpression in SW620 cells and down-regulation in HCT8 cells affected the expression of anti- and pro-apoptotic proteins at both the transcriptional and translational levels. In SW620-B7-H3-EGFP, the anti-apoptotic proteins Bcl-2 and Bcl-xl were more highly expressed than in SW620-NC (P < 0.05), while expression of the pro-apoptotic protein Bax decreased (P < 0.05). We observed a similar phenomenon in HCT8 cells (P < 0.05). The expression of B7-H3 and the anti-apoptotic proteins had a positive correlation in CRC cell lines. This suggested that the overexpression of B7-H3 might increase the resistance to apoptosis in tumor cells. 

Overexpression of B7-H3 increased cell survival
[bookmark: OLE_LINK1][bookmark: OLE_LINK4]To investigate whether B7-H3 altered the survival of CRC cells after chemotherapeutic treatment, we used a cell proliferation assay to detect the inhibition rate of SW620-NC, SW620-B7-H3-EGFR, HCT8-NC and HCT8-shB7-H3 treated with different concentrations of L-OHP and 5-Fu for 48 h (Figure 2). After treatment with L-OHP or 5-Fu at any concentration, the inhibition rate of SW620-B7-H3-EGFP was less than SW620-NC (P < 0.05). The HCT8 cells showed similar results (P < 0.05). Therefore, we hypothesized that overexpression of B7-H3 increased the cells’ resistance to drugs, which caused the cells which overexpressed B7-H3 to have a higher survival rate. 

Overexpression of B7-H3 suppressed the apoptotic ability of CRC cells by weakening their sensitivity to drugs
We described the increased anti-apoptotic effect in the B7-H3 overexpressing cells above. To investigate the exact response to apoptosis resulting from chemotherapeutic treatment, we treated SW620-NC, SW620-B7-H3-EGFP, HCT8-NC and HCT8-shB7-H3 cells with a high concentration (50 μg/mL) of 5-Fu or L-OHP for 48 h. A cell cycle assay was used to detect the rate of apoptosis in each cell line according to the sub-G1 peak (Figure 4A and 4B). We found that SW620-B7-H3-EGFP had a stronger resistance to 5-Fu or L-OHP and less apoptosis compared to SW620-NC (P < 0.05). Similar results were found in the HCT8 cells (P < 0.01). We used Western blot analysis to detect Active Caspase-3 and compare apoptosis pairwise (Figure 4C). Similarly, the expression of Active Caspase-3 in B7-H3 overexpressing cells was less than that seen in cells down-regulating B7-H3. We concluded that overexpression of B7-H3 could inhibit apoptosis in CRC cell lines.

Overexpression of B7-H3 enhanced the anti-apoptotic effect in CRC cells via the activation of Jak2-STAT3 pathway
Because we observed chemoresistance accompanied by decreased apoptosis in 5-Fu or L-OHP treated B7-H3 overexpressing cells, we investigated which signaling pathway was involved in the apoptotic response. The Jak2-STAT3 pathway was reported to regulate anti-apoptotic molecules downstream of B7-H3 in breast cancer cells[16]. As can be seen in Figure 1A, the overexpression of B7-H3 indeed upregulated the expression of anti-apoptotic proteins. We therefore asked whether the Jak2-STAT3 pathway played the same role in CRC cells. We treated SW620-B7-H3-EGFR cells with the Jak2-specific inhibitor AG490 for 24 h at final concentration of 1μM. We performed Western blot analysis with whole-cell lysates from SW620 cells to detect the expression of Jak2, STAT3 and their phosphorylated forms. To investigate the involvement of the Jak2-STAT3 pathway in the anti-apoptotic effect of B7-H3, we also assayed the expression of downstream apoptotic regulator proteins by Western blot analysis (Figure 4). We observed that the phosphorylation levels of Jak2 and STAT3 increased following B7-H3 overexpression (P < 0.05). After AG490 treatment, the phosphorylation level of STAT3 was almost abolished due to the inhibition of Jak2 tyrosine phosphorylation (P < 0.05). This result indicated that the effect of B7-H3 on STAT3 occurred through Jak2. The expression of the anti-apoptotic proteins Bcl-2 and Bcl-xl decreased with reduced expression of phosphorylation level of Jak2 and STAT3 (P < 0.05), and the expression of the pro-apoptotic protein Bax increased correspondingly (P < 0.05). In summary, these results suggested that B7-H3 overexpression increased Jak2 phosphorylation, leading to higher STAT3 phosphorylation that, in turn, led to the increased expression of the anti-apoptotic proteins Bcl-2 and Bcl-xl. Thus, we confirmed that the Jak2-STAT3 signaling pathway played an important role in regulating the anti-apoptotic ability of B7-H3.

DISCUSSION
In this study, the role of B7-H3 in apoptosis in colorectal cancer cell lines was investigated. Overexpression of B7-H3 increased the anti-apoptotic ability and resistance to chemotherapeutics, whereas the knockdown of B7-H3 led to increased sensitivity to drug-induced apoptosis. Furthermore, we proved that B7-H3 regulated the expression of Bcl-2, Bcl-xl and Bax via the Jak2-STAT3 signaling pathway to affect the anti-apoptotic ability of cancer cells.
First we examined the B7-H3 expression level in CRC cell lines in our lab. B7-H3 was expressed at different levels in all cell lines. SW620 had lower B7-H3 expression, while HCT8 had higher expression. SW620 was therefore chosen to generate a B7-H3 upregulated stably transfected derivative cell line, and HCT8 was chosen to construct a B7-H3 downregulated stably transfected derivative cell line. Four stably transfected CRC cell lines were generated: the B7-H3 overexpressing cell line SW620-B7-H3-EGFP, the B7-H3 knockdown cell line HCT8-shB7-H3, and the control lines SW620-NC and HCT8-NC. 
The apoptosis regulator Bcl-2 is a member of a family of evolutionarily related proteins. These proteins can be either pro-apoptotic (including Bax, Bad, Bak and Bok) or anti-apoptotic (including Bcl-2 proper, Bcl-xl, and Bcl-w). Bcl-2 is one of the most important oncogenes in apoptosis research[17, 18]. In our study, overexpression of B7-H3 caused the CRC cells to be more resistant to apoptosis due to the upregulation of Bcl-2 and Bcl-xl and the downregulation of Bax, thus reducing the sensitivity of cells to chemotherapeutics. In contrast, knockdown of B7-H3 increased drug-induced apoptosis. This is consistent with Zhao’s investigation, in which the silencing of B7-H3 increased the sensitivity of the human pancreatic carcinoma cell line Patu8988 to gemcitabine as a result of enhanced drug-induced apoptosis[19]. This suggested that overexpression of B7-H3 in CRC patients made these patients inappropriate candidates for treatment with chemotherapeutics. This may also explain why the expression of B7-H3 associated with poor prognosis in CRC[11]. It may be important to downregulate the expression of B7-H3 in patients in order for them to benefit from drug-induced apoptosis. 
STAT3 is a transcription factor which mediates the expression of a variety of genes in response to cell stimuli[20,21], and thus plays a key role in many cellular processes such as cell growth[22] and apoptosis[23]. It is activated through phosphorylation by the non-receptor tyrosine kinase Jak2, and high activity has been shown to predict resistance to chemotherapeutics due to the upregulation of anti-apoptotic proteins[24]. Jak2-STAT3 signaling, while regulating many aspects of cancer development and progression, promotes invasion and metastasis[25]. Interestingly, we found that upregulation of B7-H3 activated the phosphorylation of both Jak2 and STAT3, which led to the increased expression of Bcl-2 and Bcl-xl. This may explain why B7-H3 overexpressing cells were more resistant to drug-induced apoptosis. In previous studies, Liu et al. reported a similar finding in breast cancer. In this previous study, they only generated a B7-H3 knockdown model, and lacked a functional recruitment experiment[16]. Our results confirmed the relationship between B7-H3 and the Jak2-STAT3 signal transduction pathway by both B7-H3 down-regulation and over-expression models. Furthermore, the blockage of Jak2 phosphorylation by its specific inhibitor AG490 resulted in a reduction in STAT3 phosphorylation and expression of anti-apoptotic proteins in B7-H3 overexpressing cells AG490, a specific Jak2 inhibitor, can block B7-H3 regulation of apoptosis related proteins, providing more insight into Jak2-STAT3 signal transduction and B7-H3. 
A great deal of evidence exists reinforcing the link between inflammation and colorectal cancer[26-28]. The molecular pathobiology of CRC implicates pro-inflammatory conditions in promoting the progression of tumor malignancy, invasion and metastasis[29]. Patients with inflammatory bowel disease are at higher risk of CRC[30]. Furthermore, the Jak2-STAT3 signaling pathway mediates the progression of inflammation, according to related studies[31, 32]. Activators of the Jak2-STAT3 signaling pathway are important components of the factors released during inflammation[33]. In particular, anti-inflammatory cytokines such as IL-10 activate STAT3 phosphorylation via Jak2[34]. Oxidative stress and cytokines such as IL-6 also activate STAT3 by a Jak2-dependent mechanism[35]. The primary consequence of the activation of this pathway is to promote inflammation-associated gene expression, but pathway activation also regulates survival-associated gene expression[36]. The role of B7-H3 overexpression in tumor cells in activating the Jak2-STAT3 signaling pathway augmented the activation of inflammation by Jak2-STAT3. This partially explained the reports of the negative relationship between B7-H3 and prognosis of CRC.
In summary, our study investigated the impact of the overexpression of B7-H3 in resistance to apoptosis mediated by the Jak2-STAT3 signaling pathway. We focused on the non-immunological function of B7-H3 in CRC. These results suggest that new CRC treatments could target B7-H3 overexpression or associated signaling pathways in tumors as a novel approach to weaken drug resistance. 

COMMENTS
Background
The novel expression of B7-H3 has been positively correlated with poor prognosis in colorectal cancer. Previous studies have illuminated the relationship between B7-H3 and tumor invasion and metastasis. However, the function of B7-H3 in apoptosis and the molecular mechanism involved in remains obscure.

Research frontiers
This study was performed to explore the role of B7-H3 in apoptosis in colorectal cancer cell lines through cellular and molecular biological methods. CRC cell lines that either up- or down-regulated B7-H3 expression were constructed to detect the related indicators of apoptosis, such as the expression of apoptosis regulator proteins, the cell cycle and the expression of Active Caspase-3 with drug treatment. Furthermore, the molecular mechanism of B7-H3 in regulating apoptosis was also discussed in detail.

Innovations and breakthroughs
This study showed that overexpression of B7-H3 induces resistance to apoptosis in colorectal cancer cell lines by upregulating the Jak2-STAT3 signaling pathway.

Applications 
These results provide a new way of thinking to design treatment strategies targeting B7-H3 and signaling pathways in CRC treatment.

Peer review
This study provides novel and interesting insights into the function of B7-H3 on tumor cells apart from its co-inhibitory role in T cell activation.
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Figure 1 Overexpression of B7-H3 inhibited apoptosis. A: Real-time PCR for RNA levels of B7-H3, Bcl-2, Bcl-xl and Bax relative to β-actin in stably transfected SW620 cells: the control cells (SW620-NC) and the B7-H3 overexpressing cells (SW620-B7-H3-EGFP); B: Western blot analysis for B7-H3, Bcl-2, Bcl-xl, Bax and GAPDH protein levels in whole-cell lysates from the SW620 cells; C: Comparison of relative protein levels between the SW620 cells from (B); D: Real-time PCR for RNA levels of B7-H3, Bcl-2, Bcl-xl and Bax relative to β-actin in stably transfected HCT8 cell lines: the control cells (HCT8-NC) and the B7-H3 knockdown cells (HCT8-shB7-H3); E: Western blot analysis for B7-H3, Bcl-2, Bcl-xl, Bax and GAPDH protein levels in whole-cell lysates from the HCT8 cells; F:  Comparison of relative protein levels between the HCT8 cells from (E). aP < 0.05, bP < 0.01 vs control. Bax: Bcl-2-associated X protein; Bcl-2: B-cell CLL/lymphoma 2; Bcl-xl: B-cell lymphoma-extra large; NC: Negative control.
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Figure 2 Overexpression of B7-H3 increased cell survival. Stably transfected SW620 and HCT8 cell lines were incubated with 5-Fu or L-OHP for 48 h. A CCK-8 assay was used to detect the inhibition rate of cells treated with different concentration of different drugs. A: The control cells (SW620-NC) and the B7-H3 overexpressing cells (SW620-B7-H3-EGFP) were incubated with 5-Fu; B: The control cells (HCT8-NC) and the B7-H3 knockdown cells (HCT8-shB7-H3) were incubated with 5-Fu; C: SW620-NC and SW620-B7-H3-EGFP were incubated with L-OHP; D: HCT8-NC and HCT8-shB7-H3 were incubated with L-OHP. aP < 0.05 vs control. 5-Fu: 5-Fluorouracil; L-OHP: Oxaliplatin; NC: Negative control.
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Figure 3 Overexpression of B7-H3 suppressed apoptosis in colorectal cancer cells by weakening the sensitivity to drugs. Stably transfected SW620 and HCT8 cell lines were incubated with a high concentration of 5-Fu or L-OHP (50μg/ml) for 48 h. A: The ratio of apoptosis was detected by cell cycle assay according to sub-G1 peak; B: Statistical results were used to analyze the rate of apoptosis from (A); C: Western blot analysis for Active Caspase-3 and GAPDH protein levels in whole-cell lysates from stably transfected SW620 and HCT8 cell lines. aP < 0.05, bP < 0.01 vs control. 5-Fu: 5-Fluorouracil; L-OHP: Oxaliplatin.
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Figure 4 Overexpression of B7-H3 enhanced the anti-apoptotic effect in colorectal cancer cells via the activation of the Jak2-Stat3 pathway. A: Western blot analysis with the control cells (SW620-NC), the B7-H3 overexpressing cells (SW620-B7-H3-EGFP) and the AG490 treated B7-H3 overexpressing cells (SW620-B7-H3-EGFP+AG490) demonstrating the expression of Jak2-Stat3 pathway proteins and apoptosis regulator proteins; B: Comparison of relative protein levels from (A); C: A simple pathway map for B7-H3 regulation of the anti-apoptotic effect in CRC cells. aP < 0.05 vs control. CRC: Colorectal cancer; Jak2: Janus kinase 2; NC: Negative control; STAT3: Signal transducer and activator of transcription 3.
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