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Material and methods 

Cell culture 

    Human colon carcinoma cell line HCT116 was obtained from the Shanghai Institutes for 

Biological Sciences Cell Resource Center (Catalog Number: TCHu99, the latest identification in 

2018) and cultured in McCoy’s 5A medium (Life Technologies Corporation, Grand Island, USA), 

containing 100IU/mL penicillin, 100 µg/mL streptomycin, 20mM glutamine and 10% fetal bovine 

serum (Gibco, Grand Island, USA), incubated in a humidified incubator at 37°C with 5%CO2. 

Xenografts model antitumor assay in nude mice  

For in vivo study, Athymic nude mice (BALB/C, 4-6 weeks old, female) were purchased 

from the Shanghai Laboratory Animal Research Center (Shanghai, China). Animals were in line 

with the Guidelines for the Care and Use of Laboratory Animals (Ministry of Health, People’s 

Republic of China, 1998), and all the experimental procedures were approved by the ethical 

guidelines of Shanghai Medical Laboratory Animal Care and Use Committee (permit number: 

2013018). For the preparation of subcutaneous xenograft model, cells were subcutaneously 

implanted into the right flanks of nude mice at 4.5×106 HCT116 cells density (n=12). Then seven 

days after tumor cells inoculation with confirmation of successful maturation of tumors, 12 mice 

were divided randomly into two groups (6 mice per group). The 100µg plasmid of 

p-miR-21-ASOs or p-Cont was given locally by direct injection into the tumor tissues of nude 

mice at four times every three days. Meanwhile, tumor volume was calculated by the formula: 

volume (mm3)= length×width2/2. After 18 days of treatment, all mice were sacrificed. Tumor 

tissues were stored at -80°C for further experiments.  

RNA and miRNA isolation and qRT-PCR 

    Total RNA was isolated from cell lines or tumor tissues with RNAiso Plus reagents (Takara, 

Ohtsu, Japan) according to the manufacturer’s instructions. Taq-Man MicroRNA Reverse 

Transcription Kit (ThermoFisher Scientific, USA) and PrimeScrip™RT Reagent Kit (Takara, 

Kusatsu, Japan) were used for reverse transcription of miRNA-21 and indicated genes respectively. 

qRT-PCR was performed to quantify mature miRNA-21 expression and mRNA expression using 

the miR-21 probe of Taq-Man (Life Technologies Corporation, Grand Island, USA) and SYBR® 

Premix Ex Taq™ II (Takara, Kusatsu, Japan). Data collection was accomplished on the CFX96™ 

Real-Time System (Bio-Rad, Hercules, USA). Relative expression level was normalized and 

calculated using the relative quantification (2-ΔΔCt) method. The indicated genes and their primer 

sequences were shown in Tab. S1. 

Immunofluorescence  

    Ki-67 (Proliferating Cell Nuclear Antigen) was used to assess the proliferation of tumor cells 

in tumor tissues after locally injected the plasmid of p-miR-21-ASOs or p-Cont. All frozen 

sections of tumor tissues were cut into 5µm thick slides. After washed with PBS for thrice and 

blocked with 10% normal goat serum for 30 minutes at room temperature and were incubated with 

rabbit-monoclonal anti-human anti-Ki-67 antibody (1:100, Santa Cruz Biotechnology, CA) at 4°C 



	

	

for overnight; then, the sections were washed in PBS and incubated with a secondary antibody of 

Alexa Fluor 594 conjugated goat-anti-rabbit IgG (1:250, Invitrogen, Grand Island, USA) for 1 

hour in the dark at room temperature. After washed in PBS for thrice, the slides were 

counterstained, mounted with SlowFade Gold Antifade Reagent with DAPI (40, 

6-diamidino-2-phenylindole) (ThermoFisher Scientific, USA), and left for ten mins in the dark at 

room temperature before examination by fluorescence microscopy (Zeiss Axioplan 2, Gottingen, 

Germany). 

    TUNEL assay was performed according to the manufacturer’s protocol. In brief, after antigen 

retrieval, the slides were washed in PBS thrice and incubated with 50ul of TUNEL reaction 

mixture (In situ Cell Death Detection Kit, Roche, Mannheim, Germany) for 2 hours at 37°C. 

Finally, the slides were also counterstained by DAPI after washed in PBS and evaluated by 

fluorescence microscopy. Image J software was used for analyzing the fluorescence intensity of 

images, and the mean optical density values represented by the relative number of apoptotic cells. 

Gene expression microarray and analysis 

Agilent Feature Extraction software (version 11.0.1.1) was used to analyze acquired array 

images. Quantile normalization and subsequent data processing were performed using the 

GeneSpring GX v12.1 software package (Agilent Technologies). After quantile normalization of 

the raw data, genes that at least 1 out of 2 samples had flags in Detected (“All Targets Value”) 

were chosen for further data analysis. Differentially expressed genes with statistical significance 

between the two groups were identified through Volcano Plot filtering. Differentially expressed 

genes between the two samples were identified through Fold Change filtering. Hierarchical 

Clustering was performed using the R scripts. GO analysis was performed in the standard 

enrichment computation method.  

Statistical data analysis  

    All data were presented as means ± standard deviation (SD) from at least three independent 

experiments. Unpaired Student’s t-test (two-tailed) was performed to evaluate the statistical 

significance by using GraphPad Prism 6 software. Differences were considered as statically 

significant when probability P values less than 0.05 (P<0.05). 

 

 

 

 

 

 

 

 

 



	

	

Fig. S1  

 

Fig. S1. The design of the current study.  

(A) The sequence of ASOs against miR-21. (B) The sketch map for the current research study. A 

xenografts model of CRC in nude mice was established. After local treatment of p-miR-21 ASO 

plasmids, the tumor tissue was obtained, and then global gene array analysis was performed. Next, 

the possible target molecule mechanism was investigated. 

 

 

 



	

	

Fig. S2  

Fig. S2. The cell apoptosis in CRC tumor tissue.  

The Human CRC SW620 cells were injected subcutaneously into the right flank of BALB/c nude 

mice (n =10 per group). Seven days later, the plasmid of p-miR-21-ASOs (100µg) or p-Cont 

(100µg) was locally given by subcutaneous injection into the tumor tissues of nude mice four 

times every three days. Six days after the last injection, tumor tissues were collected. The 

apoptosis in tumor tissue was analyzed by TUNEL assay, and the numbers of relative apoptotic 

cells were calculated with mean optical density by Image J software. *P<0.05. 

 

 

 

 

 

 

 

 

 

 

 

 

 



	

	

Fig. S3 

 

Fig. S3. ASOs against miR-21 inhibited the growth and metastasis of HCT116 human 

colorectal carcinoma cells in vivo.  

The Human CRC HCT116 cells were injected subcutaneously into the right flank of BALB/c nude 

mice (n =6 per group). Seven days later, the plasmid of p-miR-21-ASOs (100µg) or p-Cont 

(100µg) was locally given by subcutaneous injection into the tumor tissues of nude mice four 

times every three days. Six days after the last injection, tumor tissues were collected. (A) The 

schematic diagram of the in vivo experiment. (B) The representative image, growth curve and 

weight of tumors were shown. (C) The expression of Ki-67 in tumor tissues was analyzed by 

immunofluorescence assay, and the mean optical density of Ki-67 was calculated with Image J 

software. (D) Real-time PCR detected the expression of miR-21 in tumor tissues. * P<0.05. 

 



	

	

Fig. S4  

 

Fig. S4. The analysis of global gene expression in CRC tumor tissue.  

The Human CRC SW620 cells were injected subcutaneously into the right flank of BALB/c nude 

mice (n =10 per group). Seven days later, the plasmid of p-miR-21-ASOs (100µg) or p-Cont 

(100µg) was locally given by subcutaneous injection into the tumor tissues of nude mice four 

times every three days. Six days after the last injection, tumor tissues were collected. The global 

gene expression was analyzed and matched by cDNA Microarray chip. (A) The heatmap and (B) 

scatterplot of global gene expression. (C) The GO terms of upregulated genes. 

 

 

 

 



	

	

Tab. S1. The primer sequence used for Real-time quantitative PCR  

Gene Primer sequence (5’-3’) 

CDK2 F: TTCTGCCATTCTCATCGG 

 R: ATGGGTGTAAGTACGAACAGG 

CDK3 F: GTTTCTGCCACTCACATCGG 

 R: ACCACAGTGTCACCACCTCAT 

CDK4 F: TTCGTGAGGTGGCTTTACTG 

 R: GATATGTCCTTAGGTCCTGGTCT 

CDK6 F: CTCCGAGGTCTGGACTTTCT 

 R: TGCTCTGTACCACAGCGTGA 

MMP-2 F: TATGGCTTCTGCCCTGAGAC 

 R: CACACCACATCTTTCCGTCA 

MMP-9 F: CGCAGACATCGTCATCCAGT 

 R: GAAATGGGCGTCTCCCTGAA 

E-Cadherin F: GCCGAGAGCTACACGTTCAC 

 R: CACACCATCTGTGCCCACTT 

CXCR4 F: ATCAGTCTGGACCGCTACCT 

 R: ATCTGCCTCACTGACGTTGG 

DUSP8 F: TCCCGAGGAAGGTGATGGAT 

 R: AGCTTGGAGCAGCAGATGTT 

STAG2 F: TCCTTCTGGTCCAAACCGAAT 

 R: ACCGACTGCATAGCACTCTTG 

PDZD2 F: TCTGTACTGTGTACCTCACCAA 

 R: CCCTGCGCTTTTCACCATAG 

CCL-1 F: CTCATTTGCGGAGCAAGAGAT 

 R: GCCTCTGAACCCATCCAACTG 

B3GAT2 F: TTGTCATCATCATGCTCGACG 

 R: CACCGCGTAGGGAGAGAAGTA 

GAPDH F: GCACCGTCAAGGCTGAGAAC 

 R: TGGTGAAGACGCCAGTGGA 

F: Forward primer, R: Reverse primer 

 

 



	

	

Table 2. Over 4-fold upregulation genes (195) in p-miR-21-ASOs injection group 
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