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Supplementary Figure 1 

Schematic diagram illustrating a gene- and network-centric approach to molecular medicine. 

In this approach the disease phenotype is considered as the consequence of perturbations of complex intra- and 

intercellular networks caused by genetic defects that spread along the network, which ultimately affects the cellular or 

tissue phenotype. There are different types of networks to be considered. For example, in gene-disease networks genes 

participating in the same disease are linked. Protein-protein interaction networks refer the physical interactions between 

proteins. Metabolic, signalling and transcriptional pathways include directionality, activities and feedback mechanisms. 

The figure was prepared using images from Servier Medical Art by Servier (http://www.servier.com/Powerpoint-image-

bank), which is licensed under a Creative Commons Attribution 3.0 Unported License. 

Related to Figure 1b. 
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Supplementary Figure 2 

RD genes associated to non-retinal phenotypes. 

Network representation of the association between diseases and RD genes that additionally have a non-retinal 

phenotype. Boxes represent genes and triangles diseases or phenotypes. Monogenic non-syndromic RD are coloured in 

yellow, monogenic syndromic RD are coloured in orange, and AMD in red (see network). The remaining triangles 

represent disease or phenotypes that manifest in tissues outside the eye (non-vision related, see legend). 

Related to Figure 1b. 
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Supplementary Figure 3 

Degree distribution of proteins in the three protein-protein interaction (PPI) networks. 

Diagrams of the degree distributions (number of interaction partners) for all nodes (proteins) in the three PPI networks 

(M-NS RD, M-S RD, and AMD) are depicted. The network statistics and plots were calculated using the Cytoscape 

‘NetworkAnalyzer’ plugin. 

Related to Figure 2a. 

Degree 

PPI: M-NS RD  

PPI: M-S RD  

PPI: AMD 

N
u
m

b
e
r 

o
f 

n
o
d
e
s
 

N
u
m

b
e
r 

o
f 

n
o
d
e
s
 

400 

100 

10 

1 

900 

100 

10 

1 
1 10 100 200 

1 10 90 

80 100 240 

Degree 

0 20 40 60 120 140 160 180 200 220 

Degree 

N
u
m

b
e
r 

o
f 

n
o
d
e
s
 

1000 

100 

10 

1 

2000 



PPI: M-NS RD  

PPI: M-S RD  

PPI: AMD 

Average 

clustering 

coefficient in 

the network: 

0.081 

Average 

clustering 

coefficient in 

the network: 

0.052 

Average 

clustering 

coefficient in 

the network: 

0.015 

Number of neighbours 

160 200 0 40 80 120 240 280 

160 200 0 40 80 120 240 280 

Number of neighbours 

160 200 

0 

40 80 120 240 280 

Number of neighbours 

A
v
e
ra

g
e
 c

lu
s
te

ri
n

g
 c

o
e
ff

ic
ie

n
t 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

1.0 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

1.0 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

1.0 

A
v
e
ra

g
e
 c

lu
s
te

ri
n

g
 c

o
e
ff

ic
ie

n
t 

A
v
e
ra

g
e
 c

lu
s
te

ri
n

g
 c

o
e
ff

ic
ie

n
t 

Supplementary Figure 4 

Average clustering distribution of proteins in the three protein-protein interaction (PPI) networks. 

Diagrams of the average clustering coefficients in the three PPI networks (M-NS RD, M-S RD, and AMD) are depicted. 

The network statistics and plots were calculated using the Cytoscape ‘NetworkAnalyzer’ plugin. 

Related to Figure 2a. 
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Supplementary Figure 5 

Shared neighbour distribution of proteins in the three protein-protein interaction (PPI) networks. 

Diagrams of the shared neighbour distribution in the three PPI networks (M-NS RD, M-S RD, and AMD) are depicted. 

The network statistics and plots were calculated using the Cytoscape ‘NetworkAnalyzer’ plugin. 

Related to Figure 2a. 
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Supplementary Figure 6 

Fraction of proteins associated to different pathways based on the HPD database. 

Fraction of genes associated to a certain number of pathways coloured according to the different RD classes (see 

legend). 

Related to Figure 2b. 
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Supplementary Figure 7 



Supplementary Figure 7 

Gene ontology process enrichment for M-NS RD. 

Enrichment analysis for the Gene ontology (GO) ‘Biological Process’ for M-NS RD genes using g:Profiler. 

Related to Figure 3. 



Supplementary Figure 8 



Supplementary Figure 8 

Gene ontology process enrichment for M-S RD. 

Enrichment analysis for the Gene ontology (GO) ‘Biological Process’ for M-S RD genes using g:Profiler. 

Related to Figure 3. 



Supplementary Figure 9 

Gene ontology process enrichment for AMD. 

Enrichment analysis for the Gene ontology (GO) ‘Biological Process’ for AMD genes using g:Profiler. 

Related to Figure 3. 
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Supplementary Figure 10 

Gene expression levels in retinal tissues. 

Average gene expression levels in neural retina and RPE/ choroid (see Whitmore et al, 2014) displayed separately for 

genes related to monogenic non-syndromic RD, monogenic syndromic RD, and AMD. Genes are sorted by decreasing 

expression levels in neural retina. 

Related to Figure 4. 
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Supplementary Tables (online) 

Supplementary Table S1 

Disease associations of 208 genes related to retinal dystrophies (RD), functional classification and expression 

levels in retinal cell types. 

Related to Figure1b, Figure 3 and Figure 4. 

 

Supplementary Table S2 

Interaction networks reconstructed among RD genes using the HIPPIE database. 

Related to Figure 2a. 

 

Supplementary Table S3 

Pathway information obtained from the HPD database. 

Related to Figure 2b. 

 

Supplementary Table S4 

Processes and modulators in the physiological condition, during ageing, and in AMD pathogenesis. 

Related to Figure 4. 

 

Supplementary Table S5 

Generation of a list of genes associated to AMD. 

Related to Figure 1b. 

 


