Response to Reviewer1’s Comments:



Dear Reviewer1,

All the authors would like to express their wholehearted appreciation for your insightful and sophisticated comments. 

We’ve done our best to address every single comment provided by you. 

Below, please find the responses and the corresponding changes in the manuscript.

Many thanks for your constructive attention,
Best wishes,
The authors.


Point 1: “If the aim of the study is to propose a new method "micro- and macro-level network analysis" then this method should be applied alongside other methods to the same or several datasets and their performance compared using several metrics.”

Response 1: Although some parts of our workflow bear some novelty, such as using as many centrality measures as possible, the aim of this study was not to propose a new method. We looked into psoriasis at a systemic level from a network-based perspective in order to investigate the patterns gene interactions in the context of network and subnetwork analysis results. 
Our main goal was to determine potentially influential genes that play important roles in the pathogenesis of psoriasis. The identification of such genes along with their interactions, which is essential for the development of future diagnostic/therapeutic candidates through medical experiments, was also among our aims.

Changes: From line ? to ? the main goals of our study are better clarified through due changes. 


Point 2: “The comparison to the top 50 DEG is not appropriate, as it does not include the PPI data as input.”

Response 2:  Lines ? might be confusing in that they seem to mention top 50 up or down regulated genes expression fluctuations/comparison in terms of DEGs, however, we merely had reported top 50 up-regulated and top 50 down-regulated genes to demonstrate that the top communicative genes (which are experimentally proven to be important in psoriasis) are not straightforwardly obtained through DEGs identification. In other words, only one of the top communicative genes, i.e. CXCL8, was among top 100 differentially expressed genes (Table S2, S3), asserting that the potentially crucial genes found through our network analysis pipeline wouldn’t be straightforwardly identified merely relying on DEGs or without incorporating macro- and micro-level network metrics.

Changes: The ambiguity in ? line section 3.2 was corrected.

Point 3: “It is also not clear, how the centrality thresholds used during micro- and macro-level analysis were chosen.”

Response 3: With respect to macro-level metric threshold, we used the default settings in Gephi.
Regarding micro-level metrics, using the plots of the centrality metrics as illustrated in Figure 1, we examined the pairwise interplay of the metrics with a small sliding window in such a way that we gained the greatest number of primary communicative genes, which is the set of genes for the following modularity detection and the subsequent top communicative genes identification.

[image: ]
Figure 1. The plots of chosen metrics for 1481-gene PPI network analysis. (a) Degree distribution. (b) Stress distribution. (c)Scatter plot of stress and eigenvector. (d). Scatter plot of stress and degree. (e) Scatter plot of degree and eigenvector



Point 4: “Without automation (e.g. using top ranks instead of thresholds), the methodology can hardly be called a "pipeline"”.

Response 4: The misleading syntax indicating the proposal of a pipeline is now corrected into the actual objective which is proposing a workflow which could be inspiring for the future pipeline creation to conduct similar studies. 

Changes: 30, 31  and 385

Point 5: “If, on the other hand, the aim of the study was to identify new promising therapeutic targets and interactions in psoriasis than the importance of the top-communicative genes should be proven beyond the fact that their are already known in psoriasis, preferably by experiments and/or analysis of clinical data”.

Response 5: According to the mentioned intentions in the manuscript, we aimed at finding potentially important genes and gene set (combinatorial) interactions to put them forward for the future experimental studies: 

Lines 380-394: “Owing to the fact that out of 17 mentioned genes, all of them have been experimentally proven to be related to psoriasis, we do believe that it is a high likelihood that the other members of these modules are also related to psoriasis. Additionally, only one of the top communicative genes, i.e. CXCL8, was among top 100 differentially expressed genes (Table S2, S3), asserting that the potentially crucial genes found through our network analysis workflow wouldn’t be straightforwardly identified merely relying on DEGs or without incorporating macro- and micro-level network metrics. Thereby, primary communicative genes found in our study and not investigated elsewhere in connection to psoriasis are put forward for further demonstrations (Table S14). Subsequent large-scale validation of the latter in serum is critical in order to prove these proteins as putative biomarkers or/and therapeutic targets for the diagnosis and/or the treatment of psoriasis. Beyond that, since there are several experimental studies in which combinatorial gene sets have been used as therapeutic/diagnostic targets [48, 49] , from a network science point of view leading to our intra- and inter-module interactions asserted by experimental studies, it is likely that the mentioned top communicative subnetworks unveil disease-specific patterns.”
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