
Figure S1.  Related to Figure 1.  Loss of RREB1 or FBXO11 induces MHC-II upregulation in deficient AML cell lines. 

 

(A) Cell surface MHC-II expression in MOLM13 and OCI-AML3 cells in the presence or absence of IFN-γ 25 ng/mL for 48 

hours.  Representative data from 3 experiments. 

(B) Cell surface MHC-II expression in MV4-11 Cas9 cells transduced with individual sgRNAs targeting the indicated genes 

or a control sgRNA.  Representative data from 3 experiments. 
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(C) mRNA expression of MHC-I pathway genes in OCI-AML3 cells transduced with sgRNAs targeting the indicated genes.  

Bars depict mean fold change in expression from 3 independent experiments and points indicate the mean of technical 

triplicates from individual experiments. 

(D) Indel frequency for RREB1 sgRNA as determined by ICE analysis. 

(E) Immunoblot of the indicated cell lines treated with EZH2 inhibitor (EPZ-011989 3μM) or vehicle control for 7 days. 

(F) Cell surface MHC-II expression in the indicated cell lines treated with EZH2 inhibitor (EPZ-011989 3μM) for 7 days, in 

the presence or absence of human IFN-γ 25 ng/mL (MOLM13 and OCI-AML3), human IFN-γ 10 ng/mL (MV4-11) or 

mouse IFN-γ 10 ng/mL (MLL-AF9) for 48 hours.  Bars depict the mean percentage of MHC-II+ cells from 3 independent 

experiments indicated by points. 

  



Figure S2.  Related to Figure 2.  CtBP complex targeting induces MHC-II expression. 

 



(A) Cell surface MHC-II expression in MV4-11 Cas9 cells transduced with a pool of 2 sgRNAs targeting the indicated genes 

or a control sgRNA.  Representative data from 3 experiments. 

(B) ChIP-seq plots for WIZ in MV4-11 cells at MHC-II pathway genes. 

(C) STRING network analysis of known direct protein interactors with WIZ. 

(D) Cell surface MHC-II expression in MV4-11 cells treated with EHMT1/2 inhibitor (UNC0638) at the indicated doses or 

vehicle control, in the presence or absence of IFN-γ 10 ng/mL for 24 hours.  Representative data from 2 experiments. 

(E) Cell surface MHC-II expression in MOLM13 and OCI-AML3 cells treated with EHMT1/2 inhibitor (A-366 1μM) or vehicle 

control, in the presence or absence of IFN-γ 25 ng/mL for 48 hours.  Bars depict the mean percentage of MHC-II+ cells 

from 3 independent experiments indicated by points.  Statistical analysis by unpaired t test compared to control cells; p 

value * < 0.05, ** < 0.01, **** < 0.0001. 

(F) Immunoblot of MV4-11 Cas9 cells transduced with a pool of 2 sgRNAs targeting STAT1 or a control sgRNA. 

(G) RNA-seq correlation plots showing differential gene expression in OCI-AML3 cells in the presence or absence of IFN-γ 

25 ng/mL for 48 hours (Y-axis) and OCI-AML3 Cas9 cells transduced with control and RREB1 sgRNA in the presence or 

absence of IFN-γ 25 ng/mL for 48 hours (X-axis).  HLA-G is highlighted. 

(H) Gene set enrichment analysis performed on all differentially upregulated and downregulated genes with RREB1 KO.  

For genes differentially upregulated with RREB1 KO, the term highlighted in red is the only one not associated with 

MHC-II pathway genes. 

  



Figure S3.  Related to Figure 3.  Differentially expressed genes with IFN-γ treatment and RREB1 or FBXO11 depletion. 

  



(A and B) Venn diagrams show the number of significant differentially expressed genes in OCI-AML3 cells in the presence 

or absence of IFN-γ 25 ng/mL for 48 hours and OCI-AML3 cells transduced with control and RREB1 sgRNA (A) and with 

IFN-γ 25 ng/mL for 48 hours (B).  Genes that are significantly upregulated or downregulated (defined as fold change > 1.0 

and false discovery rate < 0.05) in both conditions are listed, with MHC-II pathway genes highlighted. 

(C and D) Venn diagrams show the number of significant differentially expressed genes in OCI-AML3 cells in the 

presence or absence of IFN-γ 25 ng/mL for 48 hours and OCI-AML3 cells transduced with control and FBXO11 sgRNA (C) 

and with IFN-γ 25 ng/mL for 48 hours (D).  Genes that are significantly upregulated or downregulated (defined as fold 

change > 1.0 and false discovery rate < 0.05) in both conditions are listed, with MHC-II pathway genes highlighted. 

  



Figure S4.  Related to Figures 3 and 4.  CtBP complex and FBXO11 targeting in melanoma cell lines. 

 

(A) Cell surface MHC-II and MHC-I expression in MV4-11 cells transduced with a retroviral vector encoding CIITA cDNA or 

vector control.  Representative data from 3 experiments. 

(B) Cell surface MHC-II expression in LM-MEL-53, WM852 and A375 cells, in the presence or absence of IFN-γ 10 ng/mL 

for 48 hours.  Representative data from 2 experiments. 



(C and D) Immunoblot (C) and cell surface MHC-II expression (D) in WM852 cells transduced with a retroviral vector 

encoding CIITA cDNA with or without FBXO11 sgRNA, in the presence or absence of IFN-γ 10 ng/mL for 48 hours.  

Representative data from 2 experiments. 

(E) Cell surface MHC-II expression in LM-MEL-53 cells transduced with control or FBXO11 sgRNA, in the presence or 

absence of IFN-γ 10 ng/mL for 48 hours.  Representative data from 2 experiments. 

(F) Cell surface MHC-I expression in LM-MEL-53 Cas9 cells transduced with control or FBXO11 sgRNA and treated with 

EHMT1/2 inhibitor (A-366 3μM) or vehicle control for 7 days, in the presence or absence of IFN-γ 10 ng/mL for 48 hours.  

Representative data from 2 experiments. 

(G and H) Cell surface MHC-II expression in WM852 (G) and A375 (H) cells treated with EHMT1/2 inhibitor (A-366 3μM) 

or vehicle control for 7 days, in the presence or absence of IFN-γ 10 ng/mL for 48 hours.  Representative data from 2 

experiments. 

  



Figure S5.  Related to Figures 4 and 5.  Regulation of MHC-II expression in melanoma and mouse AML cells. 

 



(A) Summary of CIITA and FBXO11 nuclear localization in LM-MEL-53 cells expressing FBXO11 WT or FBXO11 Fbox.  High 

shared localization with DAPI defined by similarity score  3 (red dotted line), as described in Beum et al, 2006; Erie et al, 

2011; and George et al, 2006.  Statistical significance was calculated using Dunn’s test with Bonferroni correction for 

multiple comparisons. **** = p < 0.0001. 

(B) Representative images showing brightfield microscopy (cell number at top left), as well as CIITA and FBXO11 

expression (similarity score at top right) in LM-MEL-53 cells expressing FBXO11 WT or FBXO11 Fbox. 

(C) Cell surface MHC-II expression in MLL-AF9 Cas9 cells expressing control (Ctrl), Fbxo11 or Rreb1 sgRNA.  Bars depict the 

mean percentage of MHC-II+ cells from 3 independent experiments indicated by points. 

(D) Cell surface MHC-II expression in MLL-AF9 cells treated with EHMT1/2 inhibitor (A-366 1μM) or vehicle control for 7 

days.  Representative data from 3 experiments. 

(E) Targeted mouse epigenetic CRISPR screen results.  For IFN-γ+ sorts, cells were pulsed with mouse IFN-γ 10 ng/mL for 

48 hours prior to each sort.  Bubble plots show the top 1,000 enriched genes identified.  P values were calculated using 

the RSA algorithm (König et al, 2007). 

(F and G) Cell surface MHC-II expression in MLL-AF9 Cas9 (F) and OCI-AML3 Cas9 (G) cells transduced with a pool of 2 

sgRNAs targeting the indicated genes or a control sgRNA, in the presence or absence of mouse IFN-γ 10 ng/mL (MLL-

AF9) or human IFN-γ 25 ng/mL (OCI-AML3) for 48 hours.  Representative data from 3 experiments. 

  



Figure S6.  Related to Figure 5.  Functional models of AML. 

 

(A and B) Cell surface MHC-II (A) and MHC-I (B) expression in MLL-AF9 cells transduced with a retroviral vector encoding 

CIITA cDNA or vector control.  Representative data from 3 experiments. 

(C) Phase contrast microscopy of MLL-AF9 OVA-expressing cells transduced with a retroviral vector encoding CIITA cDNA 

or vector control, during co-culture with CD4+ OT-II T cells at an E:T ratio of 4:1.  GFP-expressing cells are shown with the 

overlaid green object mask, based on automated detection using the Incucyte SX5 platform.  Scale bar, 50μm. 



(D) T cell subset analysis in human PBMCs treated with A-366 1μM or vehicle control for 5-7 days.  Data is shown from a 

representative experiment, performed twice. 

(E) Percent remaining live MV4-11 cells following 72 hour incubation with human PBMCs at the indicated E:T ratios.  

PBMCs were pre-treated with A366 1μM or vehicle control for 5-7 days prior to co-culture.  Plots show mean ± SEM of 

technical triplicates from a representative experiment, performed twice. 

(F) Percentage of leukemic blasts in bone marrow (BM) and spleen at disease endpoint.  Bars represent the mean 

percentage of leukemic blasts from each mouse indicated by points. 


