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Fig. 1 Enrichment of domains

The x-axis represents each domain and the y-axis represents enrichment significance. The left 189 are binary domains; the middle ones (354) are

single-specific and the right (432) are multi-specific. The black horizontal line represents P=0.05 significance. e : Single-domain protein; A : Multi-

domain protein.
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Table 1 The 20 most enriched protein domains

Pfam ID Domain annotation P-value of hyper geometric (Q value of FDR"
PF00105 Zinc finger 0 0
* PF07714 Pkinase Tyr 0 0
* PF00169 PH domain 0 0
PF00433 Pkinase C 1.11E-16 2.71E-14
* PF00008 EGF-like domain 2.22E-16 4.33E-14
* PF07679 I-set 1.02E-14 1.66E-12
* PF00041 Fibronectin type lll domain 4.09E-13 5.70E-11
* PF00018 SH3 domain 7.96E-13 9.70E-11
PF00104 Hormone_receptor 1.00E-12 1.08E-10
* PF00017 SH2 domain 2.96E-12 2.89E-10
* # PF00071 Ras family 5.76E-12 5.62E-09
* PF00047 Immunoglobulin domain 2.85E-10 2.53E-08
* PF00560 Leucine rich repeat 6.56E-10 5.33E-08
* PF07645 EGF_CA 7.78E-10 5.84E-08
PF00621 RhoGEF domain 1.35E-09 9.40E-08
PF08441 Integrin_alpha2 2.46E-09 1.50E-07
PF01839 FG-GAP repeat 2.46E-09 1.50E-07
# PF00001 7 transmembrane receptor 8.36E-10 4.08E-07
PF00130 C1 domain 9.18E-08 5.27E-06
* PF00271 Helicase conserved C-terminal domain 2.04E-07 1.05E-05

) FDR: False discovery rate. The 20 most of enriched protein domains in human proteins, listed in a descending order. Domains preceded with %

showed that the degree >10. Domains preceded with # showed that they are enriched in single-domain protein set.
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Fig. 2 Interacting pattern tendency
The x-axis represents the degree and the y-axis represents the proportion of single-domain protein of the direct neighbors. e : Single-domain protein; --:

Single-domain protein; A: Multi-domain protein; --- : Multi-domain protein.
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Fig. 3 Connectivity and function diversity
(a) It represents the total annotation terms of each connectivity. (b) The relationship of the average annotation terms to the connectivity for single-/multi-

domain proteins. e : Single-domain protein; a: Multi- domain protein.
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Fig. 4 Function discrete

e : Single-domain protein; A : Multi- domain protein.
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Fig. 5 Function coherence and protein complex

(a) Average number of functional coherence. (b) Proportion of coherent function. In this Figure, the different color represented the different interaction
type. The different groups represented the different coherence. The left group indicated the coherence is higher than 0.75 (Kappa Statistics, K > 0.75),
the middle segment represents coherence is between 0.4 and 0.75 and the right one represent the coherence is lower than 0.4. /: High-coherence; 2:
Medium-coherence classification of coherent function; 3: Low-coherence. [J : Single-multi; [J : Single-single; B : Multi-multi. (c) The proportion of
coherent function of PPIN and HPSIN. M : High coherence; [CI: Medium coherence; [1 : Low-coherence. (d) The left group describes the proportion of
single-domain protein and multi-domain protein, and the right segment indicates the proportion of proteins, which participate in the protein-complexes,
in PPIN and HPSIN.
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Human Protein Structural Interaction Network:
Domain Effects on Network Topology and Protein Function
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Abstract Availability of high-throughput protein-protein interaction and domain-domain interaction information
make it possible to study human structural interaction network, and uncover the inner relationship between
structure and function of proteins in proteomics area. The widely-distributed domains are thought to affect
structure and function of proteins. However, it is still a challenge to investigate potential mechanisms of these
effects combing the structural information (e.g domain number, domain length and domain coverage). The
proteins were classified into single- or multi- domain proteins, then human protein structural interaction network
was constructed with classification information by integrating the protein-protein interaction and the domain-
domain interaction data. Furthermore, comparing with the protein-protein interaction network, specific structure
characteristics of human protein structural interaction network were studied. And with respect to single-/multi-
domain proteins, function enrichment analysis was carried out for their functions. With domain-domain interaction
considered, human protein structural interaction network could provide more detailed information distinct from
networks based on protein-protein interaction datasets only, and might reveal the underlying complexity of
protein-protein interaction network from the perspective of protein classification. Human protein structural
interaction network could exploit domain information to provide additional and crucial protein interaction details

necessary for understanding what human structural interactions imply.
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