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Methods for the analysis of networks allow identifying groups
of tightly connected genes whose activity may be altered
during disease progression or due to chemical agents.
Connectivity-based comparisons help identify “aggregate
changes” that could be missed by standard methods of
differential analysis comparing individual genes. In this work
we compared networks obtained from wild type liver samples
and from samples collected after the exposure to chemicals
with varying carcinogenicity and genotoxicity.
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• Mostly homogeneous groups in terms of DrugBank actions
• Significance of overlap of drug-interacting proteins within each 

group (CTD interaction database, p-values: Fisher exact test).
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Systematic comparison of networks 
from the same tissue and conditions 
(liver control). Expected:
• Similar modules composition
• No differential connectivity 
MDC = 1
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• Good separation of genotoxic and 
carcinogen compounds based on the 
similarity of their network structure

• 13 groups of compounds identified 
(Dynamic Tree Cutting)

G1
G2 G3 G4 G5

G6 G7
G8 G9 G10 G11

G12 G13

G1: 4.6e-11*, G2: 7.7e-11*, G3: 6.1e-12*, G4: NA, G5: 3.6e-11*, 
G6: 5.1e-11*, G7: 5e-4, G8: 0.04, G9: 0.002, G10: 1e-6, G11: 
0.001, G12: 3.9e-11*, G13: 0.01  

2. Grouping of similar compounds

* = lower p-value cannot be obtained by chance (permutations)

3. Differential analysis

• 6315 genes, 60 “healthy” gene modules
• Identification of top 3 modules specifically altered by each 

compounds group (scoring)  GO/KEGG Enrichment

Pathways actually related to the chemicals’ action. Examples of 
altered connectivity:
• GOC of lipid metabolism modules when Statins or Fibrates are 

used to reduce cholesterol; 
• LOC of cell cycle modules in response to Chemotherapeutics
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