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Supplementary Figure S1. mRNA levels of PRC2 components in CML and 
normal samples used in this study. a. Line diagram depicting fold changes in 

mRNA levels of eleven PRC2 components in HPCs, LSCs and LPCs relative to 

levels in HSCs (normalised to 0) as determined by Affymetrix GeneChip analysis (E-

MTAB-2581). Asterisks (*) and crosses (†) denotes components where mean mRNA 

fold changes (log2) were significantly different (p < 0.05; Student’s t-test) between 

HSC vs LSC or between HPC vs LPC respectively (lines in bold); n = 3 bioreplicates 

for each of HPC, HSC, LSC and LPC. b. ELN responses of patients from which 

samples were obtained to derive the data in Fig. 1a and Supplementary Fig. S1c 

(below). The table lists the data points (labelled 1→10 from panel c), their respective 

in-house CML sample designations (as per Supplementary Table S5) and the 

responses of the corresponding patients to TKI treatment (ELN) (1). c. Bar diagram 

showing changes in the mean mRNA levels of six PRC2 components in HPCs, 

HSCs, LSCs and LPCs (qPCR; Fluidigm performed in triplicate) in each of the 

individual samples used to derive Fig. 1a (where they are shown as means for 

HPCs, HSCs, LSCs, and LPCs). Mean fold changes (log2) are normalised relative to 

mean levels in HSCs. Bioreplicates are n = 4 (HPC), n = 3 (HSC), n = 10 (LSC), n = 

10 (LPC). The LSC and LPC datapoints are ordered numerically (1→10) in the bar 

diagram (and labelled accordingly) and refer to the ten CML samples/patients shown 

in the table in panel b.  
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Supplementary Figure S2. Effect of TKI treatment on mRNA levels of PRC2 
components on CML cells in vitro. Changes in mean mRNA levels of eleven 

PRC2 components in HSCs, LSCs (0 hr) and LSCs treated with a imatinib (5 µM), b 

dasatinib (150 nM) or c nilotinib (5 µM) for 8 hr and 7 days in vitro as determined by 

Affymetrix GeneChIP analysis (E-MTAB-2594). Number of bioreplicates used for 

each cell type or condition was n = 3 (HSCs) and n = 6 (LSCs at each time point). 

Mean fold changes (log2) are expressed relative to levels in HSCs. Levels of PRC2 

components that are statistically different between HSCs and LSCs treated with TKI 

for 7 days are denoted by ‡ (p < 0.05; Student t-tests).  TKI-P = TKI-persistent stem 

cells.  
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Supplementary Figure S3. Analysis of promoters reprogrammed for H3K27me3 
levels at promoters. a. Bar diagram (top) depicts the numbers of promoters having 

significant gains (red) or losses (green) in H3K27me3 levels at their cognate 

promoters in n = 3 bioreplicate CML samples (1,2,3) or normal (p < 0.05; one sample 

t-tests). “norm” levels were derived by comparing ChIP-sequencing data from three 

HSCs samples (n = 3) with data from a single HPC pooled sample (2) (n = 1). b. 
Heatmap depicting 1003 “common” H3K27me3 reprogrammed promoters that are 

significantly altered (p < 0.05; Student’s t-test) with respect to fold changes in 

H3K27me3 levels for samples described in a. Each column of data in the heatmaps 

shows ∆H3K27me3 across all 1003 promoters in pairwise comparisons between 3 

HSC and 3 LSC (“early”) and between 3 LSC and 3 LPC (“late”). Therefore, 9 

columns of data are shown in each heatmap corresponding to 9 pairwise 

comparisons. From left to right: “early” - HSC1 vs LSC1, HSC 1 vs LSC2, HSC1 vs 

LSC3, HSC2 vs LSC1, HSC2 vs LSC2, HSC2 vs LSC3; HSC3 vs LSC1, HSC3 vs 

LSC2, HSC3 vs LSC3; “late” - LSC1 vs LPC1, LSC1 vs LPC2, LSC1 vs LPC3, LSC2 

vs LPC1, LSC2 vs LPC2, LSC2 vs LPC3, LSC3 vs LPC1, LSC3 vs LPC2, LSC3 vs 

LPC3. Promoters are clustered in seven groups based on statistically significant 

H3K27me3 changes at promoters in pairwise cell type comparisons. Bar diagrams to 

the right of the heatmap depict the mean read densities for H3K27me3 (per 106 

reads; 2 kb windows) at promoters for each of the 7 clusters (shown for HSCs, LSCs 

and LPCs). Error bars are SEM. Thresholds for consideration as bona fide 

H3K27me3 targets are shown (red dotted lines; see Online Methods).  
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Supplementary Figure S4. Relationship between changes in levels of 
H3K27me3 and changes in mRNA expression at H3K27me3 targets. a. Line 

diagrams depict genome-wide means (Robust Multi-array Averaging; RMA; E-

MTAB-2581) for down-regulated (green) and up-regulated (red) mRNAs with respect 

to three pairwise cell type comparisons (for mRNAs where both expression and 

H3K27me3 data were available from global analysis); n = 3 for each of HPC, HSC, 

LSC and LPC. SEMs are shown. b. Bar diagram (left) shows the number of 

promoters having significant gains (red) or losses (green) of H3K27me3 (p < 0.05; 

one sample t-tests) when their cognate mRNA levels are down-regulated (Affymetrix 

analysis) in each of three pairwise comparisons for n = 3 bioreplicate CML (1,2,3) 

and normal samples. Bar diagram (right) shows the number of promoters having 

significant gains (red) or losses (green) of H3K27me3 (p < 0.05; one sample t-tests) 

when their cognate mRNA levels are up-regulated (Affymetrix analysis) in each of 

three pairwise comparisons for n = 3 bioreplicate CML (1,2,3) and normal samples. 

c. Bar diagrams show the number of promoters reprogrammed in all three CML 

samples (common) that have significant gains (red) or losses (green) of H3K27me3 

(p < 0.05; one sample t-tests) when their cognate mRNAs are down-regulated (top) 

or up-regulated (bottom) (Affymetrix analysis). Also refer to Fig. 1e,f. 
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Supplementary Figure S5. EZH2i treatment of CML and normal CD34+ cells. 
Cells were treated with and without EZH2i (1000 nM) and/or DAS (150 nM) for 3 or 6 

days (n = 3) unless otherwise stated. a. Top panel; viability of CML CD34+ cells 

treated for 3 or 6 days (expressed as a % of NDC) with EZH2i. Middle panel; 

colonogenic (CFC) potential of CML CD34+ cells treated with EZH2i for 6 days 

(expressed as a % of NDC). Bottom panel; levels of total apoptosis (Annexin V-

positive cells) in CML CD34+ cells treated with EZH2i for 6 days (expressed as a % 

of NDC). Names of the three EZH2i (GSK343; GSK126; EPZ-6438) used in 

treatments are shown at the top of the figure, but refer to data shown in the top, 

middle and bottom panels. b. Representative western analyses of H3K27me3 levels 

in CML CD34+ cells treated with increasing concentrations of EZH2i (GSK343) (left 

panel) or with EZH2i and DAS (right panel) at fixed concentrations (as above). A = 

acid extraction; enriched for histones. Levels of bulk histone H3 were used as 

loading controls. The two western images show H3K27me3 levels obtained from two 

different primary CML CD34+ samples. c. Viability of CML CD34+ cells treated with 

EZH2i and/or DAS (expressed as a % of NDC). d. Colonogenic (CFC) potential of 

CML CD34+ cells treated with EZH2i and/or DAS (expressed as a % of NDC). e. 
Colonogenic potential of CML CD34+ cells from LTC-IC after 3 days or 6 days 

treatment with EZH2i and/or DAS (expressed as a % of NDC). % of cells Ph+ (i.e., 

BCR-ABL+) in NDC (day 6) is shown by arrowhead (red). f. Viability of normal CD34+ 

cells treated with DAS +/- EZH2i for 6 days. Mean total viable cell counts (left); mean 

viable undivided (CTVmax) CD34+ cells (right). g. Levels of apoptosis (Annexin V-

positive cells) in normal CD34+ cells treated with DAS +/- EZH2i for 6 days. Mean 

total apoptosis (left) and mean apoptosis in undivided (CTVmax) CD34+ cells (right). 

h. Colonogenic (CFC) potential of normal CD34+ cells treated with DAS +/- EZH2i for 

6 days. Error bars are SEMs in all instances. Significant p values (*; one sample t-

tests) are as described in the key for Fig. 4. 
 
 
 
 
 
 
 



P a g e  | 12 
 

 
   

 
 
 



P a g e  | 13 
 

Supplementary Figure S6. EZH2i treatment of CML CD34+CD38- cells (LSCs). 
LSCs were flow-sorted and treated with and without EZH2i (1000 nM) for 6 days. a. 

Left panel shows a bar diagram with mean total cell counts and mean undivided cells 

remaining (CTVmax). Middle panel shows a bar diagram with mean total apoptosis 

and mean apoptosis in undivided cells. Right panel shows a bar diagram for mean 

CFC output. All results are shown relative to their respective NDC. b. As above, but 

this time the LSCs were treated for 6 days with DAS (150 nM) alone or in 

combination with EZH2i. Results are shown relative to treatment with DAS alone. c. 
Viability of LSCs treated with EZH2i and/or DAS (expressed as a % of NDC). d. 
Colonogenic (CFC) potential of LSCs treated with EZH2i and/or DAS (expressed as 

a % of NDC). For the results shown in a→d, n=3 bioreplicate samples. Error bars are 

SEMs in all instances. Significant p values (*; one sample t-tests) are as described in 

the key for Fig. 4.  
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Supplementary Figure S7. Validation of EZH2 shRNAs in a CML cell line. a. 
Representative western analysis of EZH2 in KCL22 cells following 4 days 

transduction with one of three 3 shRNAs against EZH2 (1, 2, and 3) and a non-

targeting control (CTRL; scrambled). b. Mean change in mRNA levels of EZH2 in 

KCL22 cells (n = 3 technical replicates) following transduction with one of two EZH2 

shRNAs (1 and 3 from above) relative to a non-targeting control (CTRL; scrambled). 

c. Bar diagrams showing relative cell counts (left) and mean total apoptosis (top 

right) in KCL22 cells 4 days post transduction with EZH2 shRNAs or a non-targeting 

control (scrambled). Significant p values (*; one sample t-tests) are shown. 
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Supplementary Figure S8. The effect of treatment of CML or normal CD34+ 
cells with EZH2i (GSK343; 1000 nM) on the global mRNA levels of H3K27me3 
and H3K27me1 targets. mRNA expression data taken from Affymetrix datasets E-

MTAB-2893 (CML CD34+) and E-MTAB-3552 (normal CD34+). Data described in the 

figure is derived for only those genes for which we had both mRNA expression 

(Affymetrix) and H3K27me3 or H3K27me1 (ChIP-sequencing) promoter data. a. Left; 

bar diagram showing the representation of H3K27me3 targets in a gene set (n=975) 

that are up- or down-regulated (mRNA) when CML CD34+ cells are treated with 

EZH2i (grouped according to Z score). Representations that were significantly 

different from the expected are denoted by p values (*) (Yates Chi-square or Fischer 

Exact test). Right; bar diagram showing the representation of H3K27me1 targets 

(purple) in a gene set (n=887) that are up- or down-regulated (mRNA) when CML 

CD34+ cells are treated with EZH2i (grouped according to Z score). Representations 

that were significantly different from the expected are denoted by p values (*) (Yates 

Chi-square or Fischer Exact test). b. Left; as in a, but for a gene set (n=1473) that 

are up- or down-regulated (mRNA) when normal CD34+ cells are treated with EZH2i. 

Right; as in a, but for a gene set (n = 1350) that are up- or down-regulated (mRNA) 

when normal CD34+ cells are treated with EZH2i. Key is shown below panel b. Note: 
We observed over-representation of H3K27me3 targets after EZH2i treatment, and 

under-representation of H3K27me1 targets, confirming the on-target selectivity of 

GSK343 to inhibit EZH2 (but not EZH1) enzymatic activity. 
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Supplementary Figure S9. Both imatinib and EZH2i selectively target up-
regulation of H3K27me3 target genes. a. Scatter plots of a common set of 

significantly affected genes (Affymetrix analysis; mean mRNA fold changes on both 

axes) when LSCs or CML CD34+ cells are treated with imatinib (IM) (n = 6 

bioreplicates) or EZH2i (n = 3 bioreplicates) respectively in vitro (also shown in Fig. 

4a). Right panel shows common H3K27me3 target genes, left panel shows common 

non-H3K27me3 targets (other). Percentages of genes in each quadrant are shown. 

Distribution of these mRNA outcomes for H3K27me3 and other targets is 

significantly different (p<0.0001; Fischer Exact test). Genes predicted to be up-

regulated in combination IM + EZH2i treatments are to the right of the diagonal in 

both panels. Pie charts (inset) show proportion (and %) of genes which are predicted 

to be up- (red) or down- (green) regulated in combined IM + EZH2i treatments. b. 
Predicted mean mRNA expression changes for the gene sets shown in a, in IM and 

EZH2i single treatments and in combination using an additive model. * = p value < 

0.05. c. Scatter plots of a common set of significantly affected genes (Affymetrix 

analysis; mean mRNA fold changes on both axes) when CML patients are treated 

with IM in vivo or when CML CD34+ cells are treated with EZH2i (n = 3 bioreplicates) 

in vitro. Patient data is based on mRNA profiles of CD34+ cells before and after 7 

days treatment with IM (GSE12211)3. Right panel shows common H3K27me3 target 

genes, left panel shows common non-H3K27me3 targets (other). Percentages of 

genes in each quadrant are shown. Distribution of these mRNA outcomes for 

H3K27me3 and other targets is significantly different (p<0.0001; Fischer Exact test). 

Genes predicted to be up-regulated in combination IM + EZH2i treatments are to the 

right of the diagonal in both panels. Pie charts (inset) show proportion (and %) of 

genes which are predicted to be up- (red) or down- (green) regulated in combined IM 

+ EZH2i treatments. d. Predicted mean mRNA expression changes for the gene sets 

shown in a, in NIL and EZH2i single treatments and in combination using an additive 

model. * = p value < 0.01.  
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Supplementary Figure S10. Nilotinib, dasatinib and EZH2i selectively target up-
regulation of H3K27me3 target genes. a. Scatter plots of a common set of 

significantly affected genes (Affymetrix analysis; mean mRNA fold changes on both 

axes) when LSCs or CML CD34+ cells are treated with nilotinib (NIL) (n = 6 

bioreplicates) or EZH2i (n = 3 bioreplicates) respectively in vitro. Right panel shows 

common H3K27me3 target genes, left panel shows common non-H3K27me3 targets 

(other). Percentages of genes in each quadrant are shown. Distribution of these 

mRNA outcomes for H3K27me3 and other targets is significantly different (p<0.0001; 

Fischer Exact test). Genes predicted to be up-regulated in combination NIL + EZH2i 

treatments are to the right of the diagonal in both panels. Pie charts (inset) show 

proportion (and %) of genes which are predicted to be up- (red) or down- (green) 

regulated in combined NIL + EZH2i treatments. b. Predicted mean mRNA 

expression changes for the gene sets shown in a, in NIL and EZH2i single 

treatments and in combination using an additive model. ** = p value < 0.01. c. 
Scatter plots of a common set of significantly affected genes (Affymetrix analysis; 

mean mRNA fold changes on both axes) when LSCs or CML CD34+ cells are treated 

with dasatinib (DAS) (n = 6 bioreplicates) or EZH2i (n = 3 bioreplicates) respectively 

in vitro. Right panel shows common H3K27me3 target genes, left panel shows 

common non-H3K27me3 targets (other). Percentages of genes in each quadrant are 

shown. Distribution of these mRNA outcomes for H3K27me3 and other targets is 

significantly different (p<0.0001; Fischer Exact test). Genes predicted to be up-

regulated in combination DAS + EZH2i treatments are to the right of the diagonal in 

both panels. Pie charts (inset) show proportion (and %) of genes which are predicted 

to be up- (red) or down- (green) regulated in combined DAS + EZH2i treatments. d. 
Predicted mean mRNA expression changes for the gene sets shown in a, in NIL and 

EZH2i single treatments and in combination using an additive model. ** = p value < 

0.01.  
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Supplementary Figure S11. mRNA expression levels for H3K27me3 target 
genes in HSC and LSCs and their behaviour after TKI treatment. We identified a 

total of 652 H3K27me3 target genes that showed significantly altered mRNA levels 

in comparisons between HSCs and LSCs (E-MTAB-2581); 338 of these were up-

regulated and 314 were down-regulated. We monitored the mRNA levels of these 

genes as a result of treatment of LSCs with TKI (7 days; E-MTAB-2594), and asked 

whether their mRNA levels were re-normalized back to those levels found in HSCs. 

We found that a relatively low proportion of these genes (between 12-20%) showed 

evidence of such re-normalization. a. Dasatinib (DAS) treatment of LSC. 12.3% of 

mRNAs re-normalized. b. Imatinib (IM) treatment of LSC. 17.2% of mRNAs re-

normalized. c. Nilotinib (NIL) treatment of LSC. 19.9% of mRNAs re-normalized. Red 

and green arrows show mRNAs that are up or down-regulated respectively. Those 

genes highlighted within the grey dotted boxes are those that showed evidence of 

mRNA re-normalization defined by the criteria outlined here. Only those H3K27me3 

targets which showed significant mRNA expression changes in HSC vs LSC were 

monitored for these analyses. The total numbers of H3K27me3 targets which 

showed mRNA expression changes in each experimental comparison (HSC vs LSC; 

LSC vs LSC+DAS; LSC vs LSC+IM; LSC vs LSC+NIL) are denoted at the bottom of 

the figure. 
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Supplementary Figure S12. mRNA expression levels for H3K27me3 target 
genes in HPC and LPCs (≈ CML CD34+) and their behaviour after EZH2i 
treatment. We identified a total of 919 H3K27me3 target genes that showed 

significantly altered mRNA levels in comparisons between HPCs and LPCs; 387 of 

these were up-regulated and 582 were down-regulated. We monitored the mRNA 

levels of these genes as a result of treatment of CML CD34+ cells (containing 

approx. 95% CD34+38+ LPCs) with EZH2i (GSK343 for 6 days; E-MTAB-2893), and 

asked whether their mRNA levels were re-normalized back to those levels found in 

HPCs. We found that a relatively low proportion of these genes (5.2%) showed 

evidence of such re-normalization. Red and green arrows show mRNAs that are up 

or down-regulated respectively. Those genes highlighted within the grey dotted 

boxes are those that showed evidence of mRNA re-normalization defined by the 

criteria outlined here. Only those H3K27me3 targets which showed significant mRNA 

expression changes in HPC vs LPC were monitored for these analyses. The total 

numbers of H3K27me3 targets which showed mRNA expression changes in each 

experimental comparison (HPC vs LPC; CML CD34+ vs CML CD34+ + EZH2i) are 

denoted at the bottom of the figure. 
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Supplementary Figure S13. Primary CML cells engrafted in NSG mice treated 
in vivo with EZH2i and TKI, alone and in combination. a. Top panel, mean 

absolute number of Ph+ hCD45+ cells from bone marrow of NSG xenografts treated 

with vehicle (NDC), EZH2i, NIL (nilotinib) and EZH2i + NIL (14 day treatment; n = 3 

CML CD34+ samples; n = 6-7 mice per arm). Middle panel, mean absolute number of 

Ph+ hCD45+CD34+ cells from experiments in a. Bottom panel, mean absolute 

number of Ph+ hCD45+CD34+CD38- cells treated as above (n = 1 CML sample; n = 

2-3 mice per arm). In all panels, cell numbers are expressed as a % of NDC for each 

engrafted sample. b. Mean % of Ph- hCD45+ (left) and hCD45+CD34+ (right) cells 

from bone marrow of NSG xenografts following in vivo treatment with NIL or NIL + 

EZH2i (EPZ-6438) for 14 days. Data for Ph- cells were extracted from n = 1 CML 

CD34+ sample which engrafted in NSG mice as a chimaera of both Ph- and Ph+ cells 

(n = 2-3 mice per arm). c. Mean absolute number of Ph- hCD45+ (left) and 

hCD45+CD34+ (right) cells from the experiment in b. d. Representative western 

analysis of H3K27me3 levels in total bone marrow cells for NSG xenografts 

described in b and c. Proteins were acid extracted to enrich for histones. Levels of 

bulk histone H3 were used as loading controls. Each lane shows the H3K27me3 

levels obtained from an individual mouse from each of the three experimental arms. 

e. FACS scatter plots showing the proportions of human CD45+ cells staining 

positive for CD34+ (hCD34+) in bone marrow from NSG xenografts of one of the two 

CML CD34+ samples reported in Figure 3i,j,k (25 day drug treatment). SSC = side 

scatter. Each scatter plot shows the data obtained from an individual NSG mouse 

engrafted with human CML cells. Bone marrow cells derived from n = 5 mice for 

each of NDC, EZH2i and NIL; n = 4 for EZH2i + NIL. f. Representative western 

analysis of H3K27me3 levels in total bone marrow cells for NSG xenografts 

described in e and reported in Figure 3i,j,k. Proteins were acid extracted to enrich for 

histones. Levels of bulk histone H3 were used as loading controls. Each lane shows 

the H3K27me3 levels obtained from an individual mouse from each of the four 

experimental arms. Error bars are SEMs in all instances. Significant p values (*; 

Student t-tests) are as shown in the key to the right of panel a.  
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Supplementary Figure S14. Validation of mRNA expression changes 
determined by Affymetrix GeneChip analysis (E-MTAB-2581, Affymetrix HuGe 
1.0 ST). a. Table shows the total numbers of up- and down- regulated mRNAs for 4 

pairwise comparisons determined by Affymetrix analysis (n = 3 bioreplicates for each 

of HPC, HSC, LSC and LPC). b. Table shows the number of mRNAs tested (both 

up- and down-regulated mRNAs plus negative controls) by q-PCR (TLDA) validation. 

The number and % of validated mRNAs (as per the criteria described below) are 

also shown. For validation n = 3 bioreplicates for HSCs and LSCs and q-PCR was 

performed in triplicate. c. Bar diagrams shows the mean mRNA fold changes (log2) 

observed by q-PCR for up-regulated mRNAs. d. Bar diagrams shows the mean 

mRNA fold changes (log2) observed by q-PCR for down-regulated mRNAs. e. Bar 

diagrams shows the mRNA fold changes (log2) observed by q-PCR for negative 

control mRNAs. Those mRNAs which did not show fold changes in the same 

direction as those obtained by Affymetrix analysis are shown in black in the bar 

diagrams. Error bars are SEMs.  
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Supplementary Figure S15. PRC2 mis-regulation in the three CML patient 
samples used for Affymetrix GeneChIP and ChIP-sequencing in this study. Bar 

diagrams showing the validation (q-PCR; Fluidigm or TLDA in triplicate) of the fold 

changes in mean mRNA levels of 6 PRC2 components in the LSCs and LPCs of 

patients referred to as: a. CML1, b. CML2 and c.CML3 in the text and in Fig. 1 and 

2. Mean mRNA fold changes shown in the bar diagrams are relative to HSC values 

(n = 3 bioreplicates) normalized to 0. Error bars are SEMs. 
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Supplementary Figure S16. Determining thresholds for identifying H3K27me3 
target genes. a. Heatmap depicts clusters of genes (determined by seqMiner) (3) 

which display three characteristic patterns for H3K4me3 and H3K27me3 at gene 

promoters. Each column of data depicts H3K4me3 or H3K27me3 levels across 5 kb 

windows flanking TSSs for each of 33 626 promoters in HPCs (n = 1 bioreplicate) or 

in n = 3 bioreplicate HSC, LSC or LPC samples (1,2,3). Three types of promoters 

were identified based on clustering: those having predominantly H3K4me3, those 

have both H3K4me3 and H3K27me3 (called H3K27me3 targets), and those having 

neither H3K4me3 nor H3K27me3. These three classes are highlighted. The 

accuracy of the clustering approach at distinguishing promoter classes was 

determined by ChIP q-PCR validation (Supplementary Fig. S17a-c). b. Bar 

diagrams (top) showing read densities (per 106 reads) for H3K4me3 and H3K27me3 

for each of the three classes of promoters across all four cell types (2 kb windows). 

Line plots (bottom) show “average” H3K4me3 and H3K27me3 enrichment profiles for 

each of the three classes of promoters across all four cell types (5 kb windows). 

Locations of the TSSs are shown in each plot. Promoter classes “H3K4me3” and 

“neither” were subsequently used to determine background levels of H3K27me3, and 

bona fide H3K27me3 genes targets were identified statistically, as those promoters 

having H3K27me3 read densities 3 SD above background in each ChIP-sequencing 

dataset (see Online Methods). 
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Supplementary Figure S17. Validation of seqMiner(3) promoter classifications. 
ChIP q-PCR (performed in triplicate) was used to validate the relative enrichment 

levels of H3K4me3 and H3K27me3 at a set of promoters from each of the promoter 

classes described in Supplementary Figure S16a,b. a. Bar diagrams depicting 

ChIP enrichments (log2) across 55 promoters in a single HSC bioreplicate sample 

(HSC1 as described in Supplementary Table S6). Error bars are SEMs. b. Bar 

diagrams depicting ChIP enrichments (log2) across 19 promoters in three different 

LSC bioreplicate samples (LSC1, LSC2, LSC3 as described in Supplementary 
Table S5). Promoters that did not validate (i.e., did not have same classifications as 

those determined by clustering in Supplementary Figure S16a,b) are shown in 

black/grey. c. Table shows numbers of promoters tested during validation, how many 

in each case were validated (i.e., promoter classification was confirmed by ChIP q-

PCR), and the validation rates (%).  
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SUPPLEMENTARY TABLE LEGENDS 
 

Supplementary Table S1 (See Excel workbook). Genome-wide analysis of 
mRNA expression levels in HPCs, HSCs, LSCs and LPCs (E-MTAB-2581, 
Affymetrix HuGe 1.0 ST). Columns A and B show the gene symbol and Affymetrix 

probe set identifiers respectively.  mRNA expression fold changes (log2) for four 

pairwise cell type comparisons are shown in columns C to F. mRNAs which are 

significantly up-regulated (corrected p value < 0.05; Affymetrix analysis) are 

highlighted in red; mRNAs which are significantly down-regulated (corrected p value 

< 0.05; Affymetrix analysis) are highlighted in green. 

 
Supplementary Table S2 (See Excel workbook). mRNA expression changes in 
CML and normal CD34+ cells resulting from treatment of EZHi (GSK343) (E-
MTAB-2893, MTAB-3552; Affymetrix HuGe 1.0 ST). Columns A and B show the 

gene symbol and Affymetrix probe set identifiers respectively.  Significant mRNA 

expression fold changes (log2) based on paired analysis of three CML or three 

normal samples before and after EZH2i treatment for 6 days are shown in column C. 

mRNAs which are significantly up-regulated (p value < 0.05; one sample t-tests) are 

highlighted in red; mRNAs which are significantly down-regulated (p value < 0.05; 

one sample t-tests) are highlighted in green. Total number of genes in each list 

reflects those for which official HUGO gene symbols are known. 

 

Supplementary Table S3 (See Excel workbook). Pathway analysis of mRNA 
expression changes resulting from treatment of CML CD34+ cells with EZH2i 
(GSK343). Data for three significant pathways are shown, including total number of 

genes affected (count), DAVID modified p values, Fischer Exact Test p values, and 

gene names. Gene descriptions for those identified in the apoptosis pathway are 

shown below. Pathway analysis is described in Online Methods. 

 
Supplementary Table S4 (See Excel workbook). Comparison of the efficacy of 
EZH2i with inhibitors of other novel CML drug targets (4-15) in like-for-like 
assays. Table shows data for cell viability, CFC and LTC-IC assays from our study 

and like-for-like comparisons with data obtained from other studies using inhibitors 

against novel drug targets in CML. Column A; the targets or pathways. Column B, 
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the inhibitor ID. Columns C/D; Effects of inhibitors on cell viability -/+ TKI. Columns 

E/F; Effects of inhibitors on CFC outputs -/+ TKI. Columns G/H; Effect of inhibitors on 

LTC-IC outputs -/+ TKI. Column I; effects of inhibitors on normal CD34+ cells. Red 

cells denote deleterious effects. Column J/K; citations and figures from which the 

data were obtained. Column L; information on whether inhibitor, or clinical grade 

equivalent is currently in clinical trial development for CML (data obtained from 

https://clinicaltrials.gov/). Abbreviations used and symbols used to denote efficacies 

of inhibitors at effecting CML cells are shown in the key below the table. 

 
Supplementary Table S5 (See Excel workbook). Primary CML and normal 
samples that were used in this study. Column A lists the randomized 

patient/sample identifiers. Columns B/C/D; Sample type. Column E; CML disease at 

diagnosis. Columns F/G; Ph+ % of CD34+CD38- and CD34+ cells, where known. 

Column H; responses of patients to TKI treatment (ELN)(1). Column I; sex of the 

patient. Column J; TKIs used in treatment history of the patient (and the order 

administered). Columns K→U detail the experiments performed as part of this study 

and which samples were used in each. Abbreviations used are shown in the key 

below the table.  

 
Supplementary Table S6 (See Excel workbook). ChIP-sequencing datasets 
used in the present study. Column 1 is the sample name (and source in brackets) 

referred to in this study. Cell type and their cell surface markers are shown in 

columns 2 and 3. The histone modifications assayed or whether the dataset was 

derived from input DNAs are listed in column 4. Column 5 shows the total number of 

uniquely aligning reads on human genome (build hg18) for each dataset (European 

Nucleotide Archive; Access. No. PRJEB8291). †HPC ChIP-sequencing data was 

obtained from the NCBI Short Reads Archive (series accession GSE12646; sample 

accessions shown in column one) and previously published elsewhere(2). HPCs 

from that study were a pool derived from multiple individuals which were 99% 

CD34+CD38+. 
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