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To correct for the bias that exists in all protein interaction networks (certain proteins have more

interactions as a result from more scientific interest) we normalize our ranking using a distinction between

local and global degree. We define local degree of an HDF as the number of edges to other HDFs, and

global degree of an HDF as the number of edges to any other human protein (including HDFs). So local

degree measures connectivity within the HDF network, whereas global degree measures connectivity in the

whole human protein interaction network. We first filtered out the proteins with degree one, since this

would corrupt our analysis and to calculate the adjusted centrality we divide the local degree by the global

degree.

Network motif detection

The HIV-Host protein interaction network was analyzed for network motifs using a motif detection

algorithm implemented in Prolog. In contrast to existing motif detection tools, our implementation in

Prolog is able to find any network pattern consisting of a number of nodes and edges. Also, we are able to

specify the type of edges and nodes, thereby distinguishing between different motifs that have the same

topology (i.e. regulatory versus signaling). Motif detection was carried out for all possible two and three

node patterns. To determine the significance of the observed motifs, motif detection was repeated on 1000

randomized networks using a strict randomization algorithm. This to ensure an unchanged connectivity

distribution.

Randomization Algorithm

Fully randomized networks would make any found network motif to be significant. For this reason a

randomized network should be as similar to the original network as possible, yet not be the same.

In [23,24,27] this problem is solved by introducing a rewiring algorithm that iteratively switches the sources

or targets of two random edges until the network is sufficiently randomized. This results in a network

where the edges are randomized without changing the number of nodes or edges and without changing the

degree distribution of the network. In our approach we used a similar algorithm: (pseudo code here)
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