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I. Table 1
Based on the filter criteria discussed in Section	3.1, the redundant PPIs data are removed. The statistics of original and filtered PPIs in the seven selected databases are shown below.

Supplementary 1 Table 1. Statistics of the exploited C. elegans databases.
	Database
	Original Interactions
	Filtered Interactions
	Filtered Nodes

	DIP
	4115
	4004
	2643

	BioGRID
	8707
	5593
	3212

	IntAct
	20479
	11487
	4755

	MINT
	7398
	5204
	3130

	WormBase
	28938
	2144
	1439

	WI8
	3864
	3699
	2491

	GeneOrienteer
	50030
	5152
	3053



II. Table 2
Different databases do not include identical PPIs data. There are overlapping PPIs between two databases. The number of overlapped items and the overlapping rate between each pair of filtered datasets from the seven selected databases are shown below.
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Supplementary 1 Table 2. The number of overlapped items and the overlapping rates of interactions between each pair of filtered databases from the seven selected databases.
	
	DIP
	BioGRID
	IntAct
	MINT
	WormBase
	WI8
	GeneOrienteer

	DIP
	-
	-
	-
	-
	-
	-
	-

	BioGRID
	3724
63.14%
	-
	-
	-
	-
	-
	-

	IntAct
	3898
33.62%
	5047
41.94%
	-
	-
	-
	-
	-

	MINT
	3893
73.25%
	4462
70.43%
	4880
41.32%
	-
	-
	-
	-

	WormBase
	1650
36.68%
	1546
24.97%
	1656
13.83%
	1639
28.71%
	-
	-
	-

	WI8
	1706
28.45%
	1996
27.36%
	3564
30.67%
	2005
29.07%
	1679
40.32%
	-
	-

	GeneOrienteer
	3849
72.53%
	4541
73.1%
	4352
35.43%
	4190
67.95%
	2056
39.24%
	2060
30.33%
	-




III. Table 3
The precision-recall (PR) curves for RSPGM, RIGNM, MDS, GGA, CDdist, FSweight, GTOM, IG1, IG2 and RWS methods on the four yeast datasets are plotted to compare the reliability of different PPIs’ assessments. For each curve, the area under the PR curve called PR-AUC is calculated as shown below.

Supplementary 1 Table 3. The PR-AUC for RSPGM, RIGNM, GGA, MDS, FS-weight, CDdist, GTOM2, GTOM3, IG1, IG2 and RWS on PPICollin, PPIKrogans, PPIGavin and PPIMiller.
	[bookmark: _GoBack]
	PPICollin
	PPIKrogans
	PPIGavin
	PPIMiller

	RSPGM
	0.823095
	0.291955
	0.446642
	0.415798

	PGM
	0.79002
	0.029348
	0.40292
	0.339931

	GGA
	0.573083
	0.131187
	0.33048
	0.068387

	MDS
	0.391958
	0.065257
	0.149943
	0.078249

	FS-weight
	0.810337
	0.149335
	0.370209
	0.095282

	Cddist
	0.805927
	0.094532
	0.301101
	0.060735

	GTOM2
	0.558246
	0.231196
	0.328789
	0.149968

	GTOM3
	0.451243
	0.174609
	0.226059
	0.214889

	IG1
	0.007836
	0.000487
	0.003231
	0.006517

	IG2
	0.269878
	0.134292
	0.302183
	0.347268

	RWS
	0.707987
	0.457077
	0.478051
	0.340965




IV. Table 4
Some proteins do not interact with others, but they are annotated with the identical GO terms. In this case, these protein pairs possess high GO sematic similarity. However, our RSPGM algorithm can give low score which are more reasonable to evaluate the PPI than GO sematic similarity. For instance for PPICollins database, in the process of BP, YJL191W (RPS14B) and YCR031C (RPS14A) do not interact, but they are annotated with the same GO term: GO:0000028, GO:0000462, GO:0002181. The GO semantic similarity calculating by Wang’s method is 0.524, which is a relative high score. Our RSPGM scores are much smaller than the GO semantic similarity in this case. Some examples are shown below.

Supplementary 1 Table 4. Examples of non-interacting protein pairs which share the same GO terms and are assigned high GO semantic similarities.
	Protein A
	Protein B
	GO Terms
	GO Semantic Similarity
	RSPGM Score
	Process

	YJL191W(RPS14B)
	YCR031C(RPS14A)
	GO:0000028,GO:0000462,GO:0002181
	0.524
	0.24
	BP

	YOL010W(RCL1)
	YJR002W(MPP10)
	GO:0000447,GO:0000472,GO:0000480
	0.314
	0.144
	BP

	YHR143W-A(RPC10)
	YOR224C(RPB8)
	GO:0006360,GO:0006366,GO:0006383,GO:0042797
	0.671
	0.156
	BP

	YML046W(PRP39)
	YHR086W(NAM8)
	GO:0000243,GO:0005685,GO:0071004
	0.476
	0.246
	CC

	YEL051W(VMA8)
	YOR332W(VMA4)
	GO:0000221,GO:0000329,GO:0016021
	0.907
	0.054
	CC

	YIL061C(SNP1)
	YHR086W(NAM8)
	GO:0000243,GO:0005685,GO:0071004
	0.548
	0.145
	CC

	YLR298C(YHC1)
	YDR240C(SNU56)
	GO:0000243,GO:0005685,GO:0071004
	1
	0.119
	MF

	YIL061C(SNP1)
	YHR086W(NAM8)
	GO:0000243,GO:0005685,GO:0071004
	0.475
	0.145
	MF




V. Figure 1
A protein-protein interaction network of C. elegans is integrated from seven selected molecular interaction databases.
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Supplementary 1 Figure 1. The integrative C. elegans protein-protein interaction network with 5039 proteins and 12951 PPIs.


VI. Figure 2
The Pearson correlation coefficients (PCCs) between the gene expression profiles of every pair of genes of different PPIs’ groups generated from different methods are calculated on PPICollins and PPIKrogans.
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[bookmark: OLE_LINK1]Supplementary 1 Figure 2. The Pearson correlation coefficients (PCCs) between the gene expression profiles for different PPIs’ groups generated from different methods on PPICollins and PPIKrogans.


VII. Figure 3
The essentiality percentages of different PPIs’ groups generated from different methods are calculated on PPICollins and PPIKrogans.
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Supplementary 1 Figure 3. The essential percentages of different PPIs’ groups generated from different methods on PPICollins and PPIKrogans.


VIII. Figure 4
The GO semantic similarities of different PPIs’ groups generated from different methods are calculated on PPICollins.
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Supplementary 1 Figure 4. The GO similaritiess for different PPIs’ groups generated from different methods on PPICollins.


IX. Figure 5
The GO semantic similarities of different PPIs’ groups generated from different methods are calculated on PPIKrogans.
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Supplementary 1 Figure 5. The GO similarities of different PPIs’ groups generated from different methods on PPIKrogans.


X. Figure 6
The original PPI network (‘Before’) and the reconstructed counterpart (‘After’) PPI networks generated from different methods are partitioned by exploiting two cluster algorithms (ClusterONE and MINE) for protein complex prediction in terms of accuracy.

[image: ]
Supplementary 1 Figure 6. The original PPI network (‘Before’) and the reconstructed counterpart (‘After’) on PPIKrogans are individually evaluated by ClusterONE and MINE cluster algorithms for protein complex prediction in terms of the accuracy value on the MIPS known complexes.


XI. Figure 7
The original PPI network (‘Before’) and the reconstructed counterpart (‘After’) PPI networks generated from different methods are partitioned by exploiting two cluster algorithms (ClusterONE and MINE) for protein complex prediction in terms of Jaccard coefficient.
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Supplementary 1 Figure 7. The original PPI network (‘Before’) and the reconstructed counterpart (‘After’) on the PPIKrogans are individually evaluated by ClusterONE and MINE cluster algorithms for protein complex prediction in terms of Jaccard value on the MIPS known complexes.


XII. Figure 8
The (GO and sequence) similarity and the RSPGM scores of interacting proteins in the integrative C. elegans PPI network are compared respectively below. It is descending both in GO sematic similarity and sequence similarity as RSPGM score decreasing.

[image: 无标题]
Supplementary 1 Figure 8. The consistency between RSPGM score and the GO semantic, sequence similarity on the integrative C. elegans PPI network. The x-axis is the coverage of the C. elegans PPI network. The averages of RSPGM score of the corresponding coverage of the PPI network are presented on the bottom of x-axis. (a) The y-axis is the average of the GO semantic similarity with the descending order of RSPGM score by increasing the coverage ratios of the PPIs in three GO domains: CC, MF, BP. (b) The y-axis is the average of the sequence semantic similarity with the descending order of RSPGM score by enlarging the coverage ratios of the PPIs.


XIII. Usage of the RSPGM website
To visualize and query PPI network with RSPGM scores, we build a user interactive website, available at http://rspgm.bionetworks.tk/. MATLAB source code of RSPGM, the integrative worm PPI network with RSPGM scores and interaction path inference result are available in the ‘Download’ page. Also, this website is in support of two types of query, single gene query and multiple genes query, by using the search bar at the top of the page. User can type one gene’s Symbol, Locus name, Gene ID, or WormBase ID in the search bar, for example ‘pop-1’, ‘W10C8.2’, ‘171849’, or ‘WBGene00004077’. It will return a subnetwork graph in the web page. In the returning subnetwork graph, the nodes include the queried gene and its neighbors in the integrative worm PPI network. The edges include all the PPIs among the queried gene and the neighbors. The PPIs data with RSPGM scores are shown in the bottom of the ‘Search Result’ page. The queried gene and the neighbors are shown in dark blue and dark pink. Width and color of the edge is proportional to the RSPGM score of the PPI. User can tap and drag the node in the graph. Also, it could show the RSPGM score of specific edge as long as clicking on the edge. On the other hand, as typing multiple genes’ names separating by comma, it will return a subnetwork graph showing the interactions among them.
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