Supplement figure legends
Supplement Figure 1. CRISPR/cas9 can significantly downregulate the expression of miR-3188. (A) The sgRNA was designed for miR-3188 by using CRISPR DESIGN (http://crispr.mit.edu/). The sgRNA sequence was highlighted in red and PAM sequence within miR-3188 genomic DNA was in green. (B) T7 endonuclease I assay for detecting DNA cleavage by CRISPR/cas9 in HepG2 cells. (C) DNA sequencing confirms the indels generated by CRISPR/cas9 editing in miR-3188 genes. (D) CRISPR/cas9-sgRNA can significantly downregulate the expression of miR-3188 and upregulate the expression of pri-miR-3188 in HepG2 and SMMC7721 cells. (E) ZHX2 expression was significantly elevated in the cells transfected with CRISPR/cas9-sgRNA-miR-3188 by using western blot assay. All experiments were performed in triplicate. **P<0.01


Supplement Figure 2. 
[bookmark: _GoBack]HBx upregulates miR-3188, which activates Notch signaling pathways through inhibition of ZHX2 expression. (A) Analysis of cell cycle and apoptotic regulator using western blot assay when miR-3188 was downregulated in HepG2 cells. (B) Expression of ZHX2 and Notch signaling was detected by western blot assay when miR-3188 was overexpressed or downregulated. (C) When ZHX2 expression was upregulated, the effects of miR-3188 on expression of ZHX2 and Notch signaling were offset. When ZHX2 expression was downregulated, the effects of miR-3188 knockout on expression of ZHX2 and Notch signaling were offset. (D) When miR-3188 expression was downregulated, the HBx downregulating effects on ZHX2 expression and the Notch signaling pathways were offset. While miR-3188 expression was upregulated, the siHBx upregulating effects on ZHX2 expression and the following Notch signaling pathways were offset. (E) Western blotting analysis of ZHX2 and the Notch signaling expression HepG2 cells transfected with siZHX2 and 10 μM DAPT or 10 μM RO4929097 for 48 hours. (F) Schematic model for HBx promotes tumor growth and metastasis through CREB-mediated activation of miR-3188, which activates Notch signaling through repressing ZHX2 in hepatocellular carcinoma. Each experiment was repeated three times.

