Supplementary materials and methods

Patient dataset
The microarray datasets of breast invasive carcinoma and colon adenocarcinoma were obtained from The Cancer Genome Atlas (TCGA; https://tcga-data.nci.nih.gov/tcga/). Breast invasive carcinoma samples contained microarray data of 530 solid tumors and 61 normal tissues. Colon adenocarcinoma samples contained microarray data of 155 solid tumors and 19 normal tissues. Results of the each expression were analyzed by GraphPad Prism 5, and were compared using the two-tailed Student’s t-test. *P <0.05 was considered as significant.


Supplementary figure legends

Supplementary Fig. 1 (A) The expression level of mRNA obtained from NT (non-tumor, n = 61) and breast invasive carcinoma (n = 530). (B) The expression level of mRNA obtained from NT (non-tumor, n = 19) and colon adenocarcinoma (n = 155). Data obtained from TCGA database of the National Cancer Institute, USA. All error bars in graph represent mean ± SEM. **P <0.01.

[bookmark: _GoBack]Supplementary Fig. 2 DDX23 promotes invasion and proliferation of U87MG glioma cells. (A) Invasion assay was performed in U87MG glioma cells infected with DDX23-expressing lentiviral or control construct. Representative photos of invaded cells (upper panel), quantitative data of invaded cells (left lower panel), and overexpression of DDX23 was confirmed by western blot (right lower panel). All error bars in graph represent mean ± SEM. **P <0.01. (B) Proliferation assay was performed in U87MG glioma cells infected with DDX23-expressing lentiviral or control construct. All error bars in graph represent mean ± SEM. *P <0.05.

Supplementary Fig. 3 Magnetic resonance imaging (MRI) analysis of mice brain. (A) Mice were orthotopically injected with U87MG glioma cells infected with shCon or shDDX23-expressing lentiviral constructs in left caudate putamen. After four weeks, representative images were obtained by using MRI. Total number of mouse is three per group. MRI images were obtained for successive six sections. Section III is around the injection site. (B) The graph represents quantification of brain tumor volume. Each group of average tumor volume (mm3) was quantified using Philips DICOM Viewer. Mice injected with shDDX23 expressing lentivirus infected U87MG glioma cells were not detected in MRI. N/A; not applicable.

Supplementary Fig. 4 Specific knockdown of DDX23 does not affect let-7 miRNA level. Scrambled (siCon) and DDX23 specific (siDDX23) siRNAs were transfected to U87MG glioma cells. First, northern blot was performed with miR-21 specific 32P 5′-end-labeled oligonucleotide probe (see Fig. 3A) and then the signal was detached and reprobed with let-7a specific 32P 5′-end-labeled oligonucleotide. Arrows indicate positions of precursor (upper) and mature (lower) let-7a. 5S rRNA was used as the loading control and U6 was used as hybridization control (see Fig. 3A). The quantification of precursor and mature let-7a are shown in graph (right). The experiments were repeated at least three times with similar results. The figure shown in panel is representative one. R.I.; relative intensity.

Supplementary Fig. 5 Establishment of 4× tandem mature miR-21 targeting sensor (A) Schematic depiction of 4× tandem mature miR-21 targeting sensor and control constructs. (B) Luciferase assay results of each transfectant. The sensors or control plasmid were ectopically expressed along with the plasmid encoding pri-miR-21 RNA in 293T cells. Data represent the mean values of at least three independent experiments performed in triplicate (**P <0.01). All error bars in graph represent mean ± SEM and the P-value compares the control plasmid (Con) to pri-miR-21. (C) Luciferase assay results of each transfectant. The sensor was co-transfected along with the plasmid encoding Drosha-WT or Drosha-TN in 293T cells. Expression of each construct was confirmed by western blot. Data represent the mean values of at least three independent experiments performed in triplicate (**P <0.01). All error bars in graph represent mean ± SEM and the P-value compares the control plasmid (Con) to Drosha-WT. (D) Luciferase assay results of each transfectant. The sensor was co-transfected into 293T cells along with the plasmid encoding Dicer-WT or Dicer-TN. Expression of each construct was confirmed by western blot. Data represent the mean values of at least three independent experiments performed in triplicate (**P <0.01). All error bars in graph represent mean ± SEM and the P-value compares the control plasmid (Con) to Dicer-WT. (E) Luciferase assay results of each transfectant. The sensor was co-transfected along with the plasmid encoding GFP or GFP-KSRP in 293T cells. Expression of each construct was confirmed by western blot. Data represent the mean values of at least three independent experiments performed in triplicate (**P <0.01). All error bars in graph represent mean ± SEM and the P-value compares the control plasmid (Con) to GFP-KSRP. (F) Luciferase assay results of each transfectant. The sensor was co-transfected along with the plasmid encoding FLAG-Lin28B in 293T cells. Expression of each construct was confirmed by western blot. Data represent the mean values of at least three independent experiments performed in triplicate. All error bars in graph represent mean ± SEM and the P-value compares the control plasmid (Con) to FLAG-Lin28B. NS; not significant.
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