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Supplementary Figure 1. Quantification of the effect of S10-phosphorylation on the binding of HP1α  to the H3(1-20)K9me3 peptide using pulldown with the unmodified peptide or mixed 
pulldowns as the internal reference. (A) Comparison of quantification of HP1 family members from MPC11 nuclear extract binding to H3K9me3 versus H3K9me3/S10ph by SILAC using 
pulldown with the unmodified peptide as the reference, super-SILAC type approach with mixed reference and quantitative western blot (WB). In the case of 2 out of 3 HP1 family members, 
SILAC in conjunction with unmodified peptide pullown as the reference failed to show any significant displacement from H3K9me3 upon phosphorylation of S10. (B) Mass spectra of an HP1γ 
peptide obtained with SILAC with unmodified peptide (left) and mixed reference (right). The arrow indicates the absence of signal in the light reference sample used in the first approach.
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Supplementary Figure 3. Quantification of peptide capture assays by quantitative western blotting closely corresponds to values obtained by 
mixed reference SILAC. Binding profiles of different groups of histone mark readers measured by mixed reference SILAC analysis of nuclear 
extracts from MPC11 were compared with either quantitative western blot analysis of unalbelled extracts from the same cells (HP1α, HP1β 
and HP1γ, Tif1α, Tif1β and Tif1γ, 14-3-3ε and Atrx) or quantitative western blot analysis of tagged proteins expressed in HEK293T cells. The 
tagged constructs were HA-CDYL, Flag-Pogz, Daxx-myc-His, HDAC1-Flag, myc-Rbbp4, Flag-14-3-3γ and Flag-14-3-3ζ. SILAC quantification is 
represented by black and grey bars plotted on the left Y axis; western blot quantification is plotted in red on right Y axis.  
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Supplementary Figure 4. WGCNA cluster and eigengene dendrograms. (A) Cluster dendrogram generated by hierarchical clustering of 

proteins on the basis of topological overlap. Each branch represents a single protein. The horizontal bar beneath the dengrogram indicates 

modules of correlated proteins. (B) Hierarchical clustering of module eigenproteins that summarize the modules found in the clustering 
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Rationale for using WGCNA to characterise complexes that bind to combinatorial 

histone modifications 

Analysing of binding of complexes to combinatorial histone modifications presents 

particular challenges. Standard analyses of biological datasets typically begin by identifying 

discrete components (for example, individual genes or proteins that are differentially 

expressed between 2 experimental conditions). These components are compared individually. 

This leads to loss of information as it does not reflect the continuous nature of the underlying 

co-expression patterns and only considers highly dissimilar components. An additional 

problem is that classical testing methods are powerful only when investigating small numbers 

of variables at a time. Increasing the number of components, which is what happens with 

combinations of a number of histone modifications, results in a very large number of 

permutations that would be impossible to analyse. Network analyses make it possible to 

characterize datasets with large numbers of components by identifying nodes of interest and 

also studying the properties of the network as a whole. This enables identification of highly 

connected modules and the relationships between them as well as their associations with 

external traits. 

WGCNA is an efficient analysis method, which reduces the dimensionality of large 

system biology datasets from tens of thousands of genes or proteins to a handful of modules 

comprised of nodes that share similar expression/binding pattern and, potentially, related 

biological functions. Clustering proteins with similar binding profiles can shed light on nodes 

with unknown function by associating them with nodes that have already been well annotated. 

Moreover, WGCNA makes it possible to identify meaningful modules by testing their 

enrichment in known biological categories (eg. GO terms). WGCNA assumes ‘scale-free' 

topology of the networks, which means that their connectivity distributions follow an inverse 

power law; ie. the networks have a small number of highly connected nodes while the rest of 

the nodes display low connectivity. This assumption is particularly relevant in the context of 

protein-protein interaction networks (1) that underlie the formation and binding of protein 

complexes to histone modifications. An additional advantage of WGCNA is that it provides a 

quantitative measure of module membership, which makes it possible to quantify how similar 

the binding pattern of a protein is to the overall binding profiles of other members of the same 
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module, and to identify proteins that are promising candidates for direct binders of histone 

modifications. These binders would drive the binding of other members of the module and will 

therefore tend to appear among the proteins with the highest module membership. 

 

1. Barabasi, A.L. (2009) Scale-free networks: a decade and beyond. Science, 325, 412-
413. 
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