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configuration. We generated 10 independent random configurations to obtain significant statistics 

and P-value. 

S7. Gene Ontology analysis 

If the HDN shows modular organization then a group of genes associated with the same common 

disorder should share similar cellular and functional characteristics, as annotated in Gene Ontology 

(GO; ref. S5). To investigate this, we measured the GO homogeneity (GH) of each disorder as the 

maximum fraction of genes in the same disorder that have the same GO terms. It is defined as 

GHi = maxj [ n
j
i/ni ], 

where in this case ni denotes the number of genes in the disorder i that have any GO annotations, 

and n
j
i the number of genes that have the specific GO term j. We calculated GHi separately for 

each branch of GO, biological process (BP), molecular function (MF), and cellular component 

(CC). As expected, we find a significant elevation in the GH with respect to random controls in all 

three branches (Fig. S7). For example, we find a 23-fold increase in the perfect homogeneity for 

BP (79% vs. 3.4%), a 13-fold increase (75% vs. 5.5%) for MF, and a 9-fold increase (79% vs. 

8.8%) for CC. To obtain the random control of the GO homogeneity distribution for each disorder 

we picked the same number of genes randomly in the GO annotation data and calculated their GO 
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homogeneity. We generated 10 random instances to reach statistical significance. 

Figure S4. Gene Ontology Homogeneity. The GO homogeneity of disorders for the GO categories 

biological process (left), molecular function (middle), and cellular component (right). Red bars represent the 

actual histogram and the blue bars denote the random control, obtained for each disorder by choosing the 

same number of genes randomly. 

S8. Gene expression microarray data 
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