
data from Mouse Genome Informatics (http://www.informatics.jax.org) on January 3, 2006. We 

considered the classes of embryonic/prenatal lethality and postnatal lethality as lethal phenotypes, 

and the rest of phenotypes as non-lethal ones. There were 1,267 mouse-lethal human orthologs, of 

which 398 have known human disease associations (22% of human disease genes). 

Figure S5. Average degrees of groups of human genes. Average degree of disease genes, essential 

genes, and non-essential disease genes, as well as all genes. Error bar denotes the standard error. 

S12. Significance analyses of the results in Fig. 4 

To assess the statistical significance of the reported results, we apply the linear regression model 
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and performed the χ test for the significance of the measured trends dictated by the regression 

coefficient (S7). In particular, we take log2k as the dependent variable in Fig. 4a, 4c, and 4d, which 

is more appropriate than k due to the power-law degree distribution. We found that the measured 

trends described by the linear regression model are statistically significant, with associated with P­
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values 4.2x10 (a), 2.8x10 (c), 1.4x10 (d), 1.1x10 (e), and 3.5x10 (f). 

In addition, we assess the significance of the “strength” of the trends using the linear 

regression model. The slope AO is obtained as the coefficient in the linear regression model and 

quantifies the strength (magnitude) of the trend. The P-value of the observed trend AO will be the 

probability that we have A equal or larger (smaller, for the negative trend in f) than AO purely by 

chance. To calculate the P-value, we randomized our sample by which we randomly redistribute 

the attributes (genes associated with diseases in a, for example) and perform the linear regression to 

obtain randomized (null) values of A, denoted by AR. We found that AR approximately follows a 

Gaussian distribution with zero mean and standard deviation σA . Thus, we can calculate the P-value 

Goh et al. The human disease network (Supporting information) 9 


