PRMT5-mediated RNF4 methylation promotes therapeutic resistance of APL cells to As2O3 by stabilizing oncoprotein PML-RARα
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[bookmark: _GoBack]Supplementary Materials and Methods:
Antibodies and reagents
Mouse monoclonal anti-Flag (F3165) and anti-HA (H9658) were purchased from Sigma-Aldrich. Mouse monoclonal anti-Myc (HX1802) was purchased from HUABIO. Mouse monoclonal anti-His (D291-3) was purchased from MBL. Rabbit polyclonal anti-β-actin (AC026) was purchased from ABclonal Technology. Mouse monoclonal anti-PRMT5 (A-11) was purchased from Santa Cruz Biotechnology. Rabbit polyclonal anti-RNF4 (17810-1-AP) was purchased from Proteintech. Rabbit monoclonal anti-SDMe-Arginine (13222S) was purchased from Cell Signaling Technology (Danvers, MA, USA). Rabbit polyclonal anti-PML-RARα (ab43152) and Rabbit monoclonal anti-PML (ab179466) were purchased from Abcam. CHX (C7698) and puromycin (P8833) were purchased from Sigma-Aldrich. MG132 (T2154) was purchased from TargetMol. Polybrene (sc-134220) was purchased from Santa Cruz Biotechnology.

Cell lines
NB4 cells were purchased from ATCC. HEK293T cells were purchased from the National Infrastructure of Cell Line Resource. APL cells were kindly provided by Honghu Zhu (Zhejiang University). The identities of the cell lines were authenticated by short tandem repeat analysis. All cell lines were confirmed to have no mycoplasma contamination by PCR analysis. All cells were passaged for less than 1 month after resuscitation and were used at the third through fourteenth passages in culture for this study.

Plasmids 
The cDNAs of PRMT5, PML-RARα and RNF4 were cloned from a cDNA library. PRMT5, mutant PRMT5 G367A/R368A (AA) and PRMT5 Δβ-Barrel were constructed and cloned into the pcDNA3-Myc vector. PML-RARα, As2O3-resistant PML-RARα C212A, C213A, A216V and S220G mutants were cloned into the pcDNA3-Flag vector. RNF4, mutant RNF4 R164K and RNF4 ΔRING were constructed and cloned into the PCMV-HA vector. All plasmids were verified by DNA sequencing. 

Cell culture and transfection
[bookmark: OLE_LINK14]HEK293T and HeLa cells were cultured in DMEM (Gibco) supplemented with 10% FBS (Gibco). NB4 cells and APL cells were cultured in PRMI-1640 (Gibco) supplemented with 10% FBS (Gibco). HEK293T cells were transfected with PEI (Polyscience) according to the manufacturer’s instructions. 

Generation of PRMT5 knockdown cells by shRNA lentivirus	
The other lentiviral PLKO.1 vectors for knockdown of PRMT5 were administered using lentiviruses containing shRNA oligonucleotides shPRMT5 #1 (5’-CCCATCCTCTTCCCTATTAAGCTC-3’) and shPRMT5 #2 (5’-GCCCAGTTTGAGATGCCTTATCTC-3’), which were constructed in the PLKO.1 vector (Addgene). A scrambled shRNA lentivirus (5’-TTCTCCGAACGTGTCACGT-3’) was constructed as a negative control (GeneChem). shRNA oligos were cloned into the pLKO.1 plasmid and verified by sequencing. Lentivirus infection was carried out following procedures described previously [1].

Co-immunoprecipitation (Co-IP) 
Cell lysate preparation, immunoprecipitation and immunoblotting were performed as described previously [2, 3] with minor modifications. Briefly, cells were lysed in modified RIPA buffer and sonicated. After preclearing with protein G beads, the supernatants were incubated with the indicated antibody or IgG at 4°C for 4 h or overnight, followed by incubation with 30 μL protein G beads for 3 h. Finally, the beads were washed 3 times using modified RIPA buffer and denatured with 2× SDS loading buffer. 
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Supplementary Figures and Legends

Figure S1. PRMT5 interacts with and affects PML-RARα stability. (A) The interaction between Flag-PML-RARα and PRMT5 was analyzed by co-IP experiments in HEK293T cells transfected with the indicated plasmids. (B) The effect of depleted PRMT5 on PML-RARα stability was analyzed by immunoblotting in PRMT5 knockdown and control HEK293T cells.

Figure S2. PRMT5 represses ubiquitination of PML-RARα and interacts with RNF4. (A and B) His-ubiquitination pulldown analysis of the effects of PRMT5 on the ubiquitination (A) or SUMOylation (B) of PML-RARα in HEK293T cells transfected with the indicated plasmids. (C) His-ubiquitin pull down analysis using the indicated antibodies to assess whether PRMT5 affected K48- or K63-linked PML-RARα ubiquitination. HEK293T cells transfected with the indicated plasmids were treated with 10 μM MG132 for 8 h. (D) The interaction between PRMT5 and RNF4 was analyzed by co-IP experiments in HEK293T cells transfected with the indicated plasmids.

Figure S3. As2O3 treatment disturbs PRMT5-RNF4 interaction and promotes RNF4-PML-RARα interaction. (A) The effects of As2O3 on the PRMT5-RNF4 interaction was analyzed by immunoblotting. HEK293T cells were transfected with Myc-empty or Myc-PRMT5 and treated with As2O3 (1 μM) for 0 h, 0.5 h, 1 h or 2 h. And then HEK293T cells were subjected to immunoprecipitation analysis. (B) The effects of As2O3 on the RNF4-PML-RARα interaction was analyzed by immunoblotting. HEK293T cells were transfected with different plasmids and treated with As2O3 (1 μM) for 0 h, 0.5 h, 1 h or 2 h. And then HEK293T cells were subjected to immunoprecipitation analysis. 

Figure S4. PRMT9 has no effect on PML-RARα stability. (A-B) The effect of PRMT9 on PML-RARα expression was analyzed by immunoblotting in HEK293T cells transfected with Flag-PML-RARα and increasing amounts of PRMT5 or PRMT9 (A). Quantification is shown as the mean ± SEM (n = 3) (B).

Figure S5. PRMT5 does not methylate PML-RARα. HEK293T cells were transfected with the indicated plasmids for 48 h. Cell lysates were subjected to immunoprecipitation assays to examine PRMT5 methylated PML-RARα. The methylation of RNF4 was shown as a positive control.
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