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Figure S1. P199 is evolutionarily conserved in the vertebrates and inertebrates, and its P199L mutant form is not leukemogenic in transgenic mice

A. Sequence alignment of ERG from different species. Conversation scores represent the phyisc-chemical properties that are conserved in the alignment. 
              Dark shardes of color and number indicate hgih conservation. Asterisks are colored red and indicate complete conservation. P199 is highlighted with the black boxx and red text.
B.           NMR Structure (PDB: 1SXE) colored according to the degree of conservation in the alignment. Structural elements are indicated. 
C.          Expression of the cDNA of P199L-ERG from the spleen of the TgERG-P199L mice (upper panels) and protein (lower panels). Liver was used as a negative control. 
D.          Survival curve of TgERG-P199L versus TgERG-WT. Log rank test, p< 0.0001.  TgERG- Transgenic ERG mouse. 
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Figure S2
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Figure S2. P199L does not significantly affect the secondary structure or thermal stability of ERG.

A. Purification of recombinant ERG proteins expressed in E.Coli BL21. Coomassive-stained SDS-PAGE of purified proteins containing N-termnial GST purification tags. 
B.           Circular dichroism spectrum scan at 20℃ pre-melt
C.          Circular dichroism spectrum scan at 95℃ to denature the protein.
             WT: Wildtype ERG, P199L: P199L-ERG



Figure S3

A

Figure S3. P199L mitigates the effect of ERG force expression on self-renewal and myeloid differentiation of HSPCs.

Apoptosis analysis of murine fetal liver derived HSPCs transduced with ERG variants using Annexin V staining. Results for round three of re-plating are shown. 
Representative flow cytometry analysis (left panel) and a summary for three independent experiments are shown (right panel).
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Figure S4
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Figure S4. Induction of erythroid to megakaryocytic switch by ERG variants

A. Force expression of ERG variants in K562 cells. n=3  independent experiments in each experiment for each biological condition n=1 biological independent sample, CD61 expression was measured using flow cytometry, One-way Anova, Tukey’s multiple comparison test.
B. Activity of the CD41 promoter upon expression of ERG variants in 293T cells. Fold change of luciferase expression was measured. n=3 independent experiments in each experiment for each biological condition n=1 biological independent sample,
              One-way Anova, Tukey’s multiple comparison test, t-test, * p< 0.05, ** p< 0.01, *** p<0.001. The p-value comparing Backbone vs WT-ERG is 0.0156 and the p-value comparing Backbone vs P199L-ERG is 0.0109.

Figure S5. The phenotype of delPNT-ERG and P199L-ERG in transduction-transplantation assays in murine HSPCs.
A. Re-plating assays in semi solid conditions of fetal liver derived murine HSPCs transduced with ERG variants. CFU are presented. Media is supplemented with SCF, FLT3 and TPO. 
B. Survival curve analysis of irradiated C57B/6 mice transplanted with murine fetal liver derived HSPCs following trnasduction with ERG variants (10^5 transduced cells/mouse). A long- rank test was used to compare survival distribution between groups.
               The p-value is p<0.0001. * p< 0.05, **p< 0.01, ***p< 0.001. The p-values comparing WT-ERG vs P199L-ERG is <0.0001, WT-ERG vs DelPNT-ERG is 0.01556 and P199L-ERG vs Delpnt -ERG is 0.00655.  
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Figure S6
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Figure S6. Activation of the ERG +85 stem cell enhancer in 293T following ERG variants force expression does not support a dominant negative role for P199L-ERG.

A. ERG+85 enhancer luciferase activity following transfection with ERG variants. n=3 independent experiments in each experiment for each biological condition n=1 biological independent sample. One-way Anova, Tukey’s multiple comparsion test.
              The p-value comparing Backbone to WT-ERG or P199L is p< 0.0001.
B.           ERG+85 enhancer luciferase activity following co-transfection of WT-ERG and WT + P199L-ERG (Both variants) in 293T cells. For the co-transfection, 500ng of each construct was used.  
              In the case of Backbone and WT ERG alone, 1000 ng was used (grey and blue colors, respectively). n= 4 independent experiments in each experiment for each biological condition n=1 biological independent sample. 
              One-way Anova, Tukey’s multiple comparsion test. The p-value comparing Backbone to WT-ERG or P199L is p< 0.0005. denotes p< 0.05, * denotes p< 0.01, *** denotes p<0.001, **** denotes p <0.0001

Figure S7. Activation of ERG+85 stem cell enhancer reporter in ERG dependent SKNO1 cells following forced expression of P199L-ERG.

A. Upper line- GFP marks transduced cells stably expressing the reporter. Bottom line- BFP marks the activation of the ERG+85 enhancer.
B. Gating strategy for SKNO1-ERG+85-BFP cells transduced with backbone-flag.
C. Gating strategy for SKNO1-ERG+85-BFP cells transduced with P199L-flag.
D. Summary of the three independent experiments. p= 0.016, t-test. 
E. Western blot in SKNO1 cells transduced with P199L-ERG and backbone for control. n=3 independent experiments in each experiment for each biological condition n=1 biological independent sample.
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Figure S8
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Figure S8: Expression of endogenous Erg is similar in murine HSPC following WT and P199L-ERG force expression.

A. Expression counts obtained from RNA sequencing of fetal liver derived HSPC cells expressing ERG variants.
B. Expression counts obtained from RNA sequencing of ER-HoxB8 cells expressing ERG variants.
Normalized counts are presented. 
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Figure S9. P199L  disrupts the interaction of ERG with chromatin modifiers complexes. 

A. Anti-BirA western blot of HEK293 Gnt -/- cell pellets for BioID.
B. The complete network of identified proximal ERG interactors. Proteins are grouped and colored according to GO molecular function.  The size of the nodes is weighted by total spectral count, the width of the node boarder is weighted by the FCA scrore,
the shade of the connecting lines is weighted by the experimental/ biochemical evidence of the interaction data and the width of the connecting line is weighted by a combined score (C- Score) that factors in phylogenetic co-ocurrence, co-expression and 
experimentally determined interaction between the two connected nodes.



Table S1 The proximitome of WT and P199L-ERG.



Table S1 (continued) The proximitome of WT and P199L-ERG.



Figure S10

H3K27ac H3K4me3 H3K9ac

Figure S10. H3K27ac signature does not significantly differ between constructs at regions associated with transcription start sites.

ChIP sequencing analysis of ER-HoxB8 cells. Heatmap hierarchical clustering centered on H3K27ac peaks associated with differentially expressed and repressed genes 
following WT-ERG force expression in ER-HoxB8 cells. Co-occupancy regions of H3K27ac, H3K4me3 and H3K9ac marks is shown. BB- Backbone. 



Figure S11

A

Figure S11. HDAC3 inhibition disrupts the self-renewal capacity of HSPCs over-expressing ERG.
Re-plating assay in semi-solid condition of murine fetal liver derived HSPCs (E13.5) transduced with ERG variants (media was suipplemented with IL3, IL6, SCF, 10^4 cells in each round). 
Cells were treated on the day of plating with either 2.5μM BRD3308 or DMSO for control. A summary of four independent experiments is shown.
A. Number of CFU per 10^ 4 cells plated is presented for each round of plating (Data are represented as means ± SEM, ).
B. Microscopic view of colonies morphology between groups. Magnification 40x. 
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Tabke S2.

Table S2: Normalized read counts for mouse Gata2, Erg, Gapdh and Cd11b uring the 5-day differentiation time course of ER-HoxB8 cells. 
RNA-seq A and B stand for two different replicates. Courtesy of Dr. David Sykes.  



Figure S12
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Figure S12. HDAC3 inhibition attenutaed ERG-dependent human AML proliferation.

A. Immunoblot for human ERG in  human AML lines. 
B. Verification of ERG knockout in THP1, TF1 and SKNO1 ells using CRISPR-Cas9 system (upper panel- immunoblot for ERG, lower panel- immunoblot for human β-Actin). 
C. Western blot in SKNO1 cells transduced with P199L-ERG and backbone for control.
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E

F



Figure S13

Figure S13. Flow cytometry analysis of ERG dependent human AML cell lines following pharmacological HDAC3 inhibition.

A. Immunophenotype was assessed for SKNO1 cells following treatment with RGFP966 for 96 hours. n= 3 independent biological replicates. 
B. Immunophenotype was assessed for TF1 cells following treatment with RGFP966 for 96 hours. n= 3 independent biological replicates.. 
C. Immunophenotype was assessed for ELF-153 cells following treatment with RGFP966 for 96 hours. n= 3 independent biological replicates. 
D. Gating strategy used to analyse the mean fluorescent intensity of each fluorephore in SKNO1 cells treated with either DMSO or RGFP966.
E. Gating strategy used to analyse the mean fluorescent intensity of each fluorephore in TF1 cells treated with either DMSO or RGFP966.
F. Gating strategy used to analyse the mean fluorescent intensity of each fluorephore in ELF-153 cells treated with either DMSO or RGFP966.



Figure S14

A

Figure S14. TCF3-HLF ALL sensitivity to HDAC3 inhibition.

A. DepMap data demonstrating ERG dependency in various leukemia cell lines. 
B. Selective drug sensitivity score (sDSS) for HAL01 cell line retrieved from the FORALL portal (https://proteomics.se/forall/.).
C. TCF3_HLA PDX treated for 6 days with RGFP966 (HDAC3 inhibitor) (ex-vivo.)
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Figure S15
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Figure S15: ERG driven prostate cancer cells are sensitive to HDAC3 inhibition.

A. Co-IP for endogenous ERG and the NCoR-HDAC3 complex.
B. HDAC3 inhibition using RGFP966 (HDAC3 inhibitor) in VCaP and LNCaP cells. Live cells were counted using flow cytometery. n= 3 independent biological experiments
C. Immunoblot for ERG  and NCoR-HDAC3 proteins in VCaP and LNCaP cells. Red asterisk marks correct position of the band according to kDa estimation. 
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Figure 16
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Figure S16: CRISPR-dCas9 targeting of HDAC3 expression in SKNO1 and THP1 cells.

A. qPCR (left panel) and immunoblot for human HDAC3 (right panel) in SKNO1 cells. Approximately 75-80% decrease in HDAC3 signal was measured in three sets.
B. qPCR (left panel) and immunoblot for humaan HDAC3 (right panel) in THP1 cells.
          n=3 independent biological experiments 
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