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RULE-BASED PRUNING AND IN SILICO IDENTIFICATION OF ESSENTIAL PROTEINS IN YEAST PPIN 

: SUPPLEMENTARY DOCUMENT   

Basic Terminologies 

Edge weight (𝑊𝑢𝑣): The weight 𝑊𝑢𝑣  of edge (𝑢, 𝑣) [1] is defined as the similarity between 𝑢 and 𝑣. It is obvious 
that two nodes with an edge between them belong to the same cluster if they have high similarity. The similarity 

between 𝑢 and 𝑣 is measured by Jaccard’s coefficient. Jaccard’s coefficient adopts the proportion of common 

neighbours of two nodes in all distinct neighbours of these nodes to measure node similarity in complex networks. 

Obviously, the more common neighbours two nodes share, the higher similarity these nodes have. Therefore, the 

edge weight 𝑊𝑢𝑣  is represented by

𝑊𝑢𝑣 = (Γ(𝑢) ∩ Γ(𝑣) )/(Γ(𝑢) ∪ Γ(𝑣))

where Γ(𝑢) and Γ(𝑣) are neighbours of 𝑢 and 𝑣 respectively. Γ(𝑢) ∩ Γ(𝑣) represents all common neighbours of 𝑢 

and 𝑣, and Γ(𝑢) ∪ Γ(𝑣) represents all distinct neighbours of 𝑢 and 𝑣.  

Node weight  ( 𝑊𝑣): In 𝐺𝑣 , there are some nodes with degree 1 that only have connections with 𝑣 and the 
connections among these nodes are often false positive according to topological reliability measures [1].So nodes 

with degree 1 and corresponding edges are removed from 𝐺𝑣 . The same is also true for nodes having degree 0. The 
remaining sub graph of 𝐺𝑣  is marked as  𝐺 .The node weight 𝑊𝑣 of node 𝑣 ∈ 𝑉 in PPI networks[1] is the average 
degree of all nodes in  𝐺 . It is represented by  

𝑊𝑣 = ∑𝑢∈𝑉′′ 𝑑𝑒𝑔(𝑢)⁄|𝑉′′|

where, 𝑉′′ is the set of nodes in 𝐺 .| 𝑉′′| is the number of nodes in  𝐺 . And 𝑑𝑒𝑔(𝑢) is the degree of a node 𝑢 ϵ 𝑉′′ in 
𝑊𝑣.

LID centrality: The LID (Local Interaction Density) of a node u (𝐿𝐼𝐷(𝑢))[2] is defined as the density of 

interactions among its interactive neighbors: 

𝐿𝐼𝐷(𝑢) =|𝐸𝑁𝐵_𝐼𝑁𝑇
(𝑢)

| |𝑉𝑁𝐵_𝐼𝑁𝑇
(𝑢)

|⁄

where the operator || is a count of the number of elements in a set, edges in  𝐸𝑁𝐵_𝐼𝑁𝑇
(𝑢)

 are called interactive edges 

while nodes in  𝑉𝑁𝐵_𝐼𝑁𝑇
(𝑢)

 are call interactive neighbors. 

LIDC centrality: The LIDC (Local Interaction Density with Protein Complex)[2] can be computed as: 

𝐿𝐼𝐷𝐶(𝑢) =  𝐿𝐼𝐷(𝑢) × (1 −
𝑅𝐴𝑁𝐾(𝑢)

𝑁
 ) + 𝐼𝐷𝐶(𝑢) ×

𝑅𝐴𝑁𝐾(𝑢)

𝑁

where 𝐿𝐼𝐷(𝑢) is the value of the LID, 𝐼𝐷𝐶(𝑢) is the value of IDC (Interaction Density of Protein Complex) of the 

protein complex of protein 𝑢, 𝑁 is the number of proteins in the current network, 𝑅𝐴𝑁𝐾(𝑢) is the order number of 

the descending sort of protein  u according to 𝐿𝐼𝐷𝐶(𝑢) in the current network 



Figure S1 PPIN Network of Yeast of YDIP_5093. It contains 5093 proteins and 24743 interactions. 

Figure S2 Prediction comparison. Comparison of number of predicted essential proteins for low node and edge weight threshold. 



 

Figure S3 Prediction comparison. Comparison of top 100 and top 200 predicted essential proteins for medium node and edge weight threshold. 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S4 Pruned PPIN of yeast at Low Threshold. Yellow colored nodes are non-essential proteins while the green colored nodes are the 

essential ones. 



 

Figure S5 Prediction comparison. Comparison of top 100 and top 200 predicted essential proteins for high node and edge weight threshold. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure S6 Prediction comparison. Comparison of number of top 300, top 400, top 500 and top 600 predicted essential proteins for low node and 

edge weight threshold. 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure S7 Prediction comparison. Comparison of number of top 300, top 400, top 500 and top 600 predicted essential proteins for medium node 

and edge weight threshold. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
Figure S8 Prediction comparison. Comparison of number of top 300, top 400, top 500 and top 600 predicted essential proteins for high node and 

edge weight threshold. 
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