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Figure S1: Compartment eigenvectors conserved across human cell types. In the three
cell types used in this work there is a good agreement between compartment eigenvectors across
the genome.
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Figure S2: TAD boundaries are significantly conserved between cell types and com-
partment eigenvectors are highly correlated. (A) H1 TAD and compartment boundaries
were compared with those called in GM12878 and K562 (ECDF — empirical cumulative density
function). They were also compared with a null distribution calculated from randomly placed
boundaries allocated at a matched resolution. (B) Pearson correlations between compartment
eigenvectors in each cell type are shown along with kernel density estimates and scatterplots.
Each correlation is significantly non-zero (p = 0).
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Figure S3: Models learned at 1 Mb resolution can be applied to higher resolution
datasets. Despite having been trained on low resolution training sets, the Random Forest
models generated can successfully predict compartment eigenvectors at higher resolution (100
kb, a 10x zoom). Eigenvectors at a higher resolution than this do not necessarily reflect A/B
compartmentalisation.
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Figure S4: Variable importance varies across features between cell types. (A) Variable
importance is calculated by permuting a given feature and measuring the decrease in accuracy
(increase in MSE as a percentage of the unpermuted result) on the OOB data when building
a Random Forest (Liaw and Wiener| 2002)). (B) The absolute difference in this metric is then
calculated between each pair of cell types used (ordered by maximum absolute difference).




Figure S5: Correlation heatmaps of the 35 features used to model compartment eigen-
vectors. The Pearson correlation coefficient (PCC) of genome-wide 1 Mb bins of each feature were
pairwise correlated with each other. The features were also clustered using hierarchal clustering.
The “significance” of these clusters was determined through multi-scale bootstrap resampling, with
clusters that were stable across different sizes of resampling deemed significant, as implemented
in the pvclust R package (Suzuki and Shimodairal 2006).
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Figure S6: Distribution of input features in active and inactive compartments.
compartments genome-wide.
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Figure S7: Comparison of Random Forest performance with other modelling ap-
proaches. Heatmaps show the Pearson correlation coefficient between predicted and observed
compartment eigenvectors genome-wide for three regression techniques: multiple linear regression
(LM), Random Forest (RF) and partial least squares (PLS). Cell type specific predictions were
assessed using cross-validation (linear regression and PLS) and OOB estimates (Random Forest),
while cross-applied models were learnt from the full dataset of the training cell type. For PLS, the
optimal number of components was also selected using cross-validation. Cell type specific models
(heatmap diagonal) can be learnt with similar success via each method (mean PCC for cell type
specific models: LM 0.787, RF 0.790, PLS 0.750) but on cross-application RF and PLS prove
much more generalisable (mean PCC over cross-applications: LM 0.139, RF 0.689, PLS 0.641).
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Figure S8: Enrichment of cell type specific transcribed regions in areas of variable
higher order chromatin organisation. Following Figure 4b, the number of predicted tran-
scribed regions per cell type are shown for the blocks which are: “open”: A in the given cell type
but B in the other two, “closed” wice versa with B compartments, and “none” blocks which are
in the same compartment state across cell types. Distributions of all chromatin states are shown
in Figure S9.
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Figure S9: Distributions of features across all predicted chromatin states in regions of
variable higher order structure. Following Figure 4b and S8, the distributions of the summed
coverage of predicted chromatin states in each Mb per cell type are shown as bean plots. Predicted
chromatin states are those from Hoffman et al| (2013)) and are labelled as: TSS: promoter and
TSS; PF: promoter flanking region; E: enhancer; WE: weak enhancer or cis-regulatory element;
CTCF: CTCF enriched element; T: transcribed region; R: repressed or low-activity.
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Figure S10: Regions of variable higher order structure in each cell type. Here we show the
top five regions (by number of predicted enhancers) of variable compartment structure between
the three cell types under study, i.e. Mb blocks which in one cell type are in the active “A”
compartment, while classified in the “B” inactive compartment state in the other two cell types.
Panels are labelled: (A) GM12878 open compartments (B) H1 hESC (C) K562. For complete
legends, refer to Figure 5. Genome browser screenshots were produced using UCSC Genome
Browser (Hinrichs et al., [2006) with the hgl9 reference genome, and show (in order): UCSC
genes, then for each cell type: compartment eigenvectors (recalculated in this work); ChromHMM
/ SegWay combined predicted chromatin states and FAIRE peaks. Below this
is a track of H3K27ac signal, colour-coded for each cell type: red (GM12878), blue (K562) and
orange (H1 hESC).
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Figure S11: Regions of variable higher order structure change their genome-wide
contact profiles to favour active compartments. Genome-wide normalised contacts were
summed for each region of variable structure and the relative proportion of those that were with
active / A compartments is shown across the three cell types used in this study. Proportions
were subtracted from the genome-wide average per cell type, such that positive values indicate a
greater than expected interaction bias with active compartments. In the majority of individual
megabase regions there’s an observable A compartment contact bias in the cell type in which it is
active, relative to the two other cell types in which the region is in an inactive state. These results
are also summarised in a boxplot (Figure 5B).
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Figure S12: All TAD boundary profiles Average feature profiles are shown for 36 data series
(as in Figure 6a). The average value of all boundaries is shown per 40 kb bin, 500 kb around
the boundary. Ribbons show +1 standard error around the mean.
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Figure S13: All compartment boundary profiles Average feature profiles are shown for 36
data series (as in Figure 6a). The average value of all boundaries is shown per 100 kb bin, +1.5
Mb around the boundary. Ribbons show +1 standard error around the mean.
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Figure S14: TAD boundary enrichments differ for those marked with CTCF, YY1
or both. TAD boundary feature enrichments are shown (as in Figure 6b) for TAD boundaries
which have been split into classes based on specific enrichments: CTCF and YY1 groups are
those boundary bins (40 kb) featuring at least one ENCODE region peak for
their respective features, while CTCF + YY1 is the group of boundaries which had one or more
overlapping peaks for these two factors. The “none” group encompasses boundaries with neither
a CTCF or YY1 region peak called, note that these boundaries lacking called peaks can still
be enriched for their respective features in terms of mean ChIP-seq signal. The significance of
enrichment or depletion (—log;qp two-tailed Mann-Whitney test) of a feature was calculated as
the boundary bin relative to the 10 most peripheral bins (5 either side). Points are scaled by the
absolute mean difference in signal over the boundary relative to the mean of peripheral bins.
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Figure S15: TADs reflect epigenetic domains. Following the Drosophila results of
, clustering of TAD domains by mean log, signal of 34 ENCODE features distinguishes
“null”, “active” and polycomb-associated (PcG) domains, as well as reflecting the encompassing
A /B compartments.
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