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Introduction

» Protein complexes and their overlaps are helpful for the
detection of essential proteins and others.

» Effective evaluation of overlapping complexes and their
overlaps could improve the precision of identification of
essential proteins.

» Overlaps supporting these algorithms (ClusterONE excluded)
ignore the assessment of the identified overlapping module
pairs. Even for ClusterONE, only overlap size distribution
between generated complexes pairs is shown. Further study of
evaluating the quality of overlaps between cluster pairs is
lacking.



Emphasis on this work

Given a benchmark modules set BM, SBM= {sbm,, sbm,, ..., sbm_} is a
subset of BM, in which each module matches at least one protein by
predicted protein complexes. PM is a predicted protein complexes set, and

SPM={ max OS(sbm,,pm ), max OS(sbm,,

1<j<|PM| 1< j<|PM|

pm;),..., max OS(sbm,,pm )}

1<j<|PM]

The OMMR can be defined as
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(1) OMMR

Experimental results (1)

Table 3 Comparison of overlaps predicted by various

algorithms
. Number of Average
Algorithm L CLF OMMR
= matched overlaps  precision
WN-PC 106 0.899 0.547
ClusterONE 69 0.802 0.294
COACH 101 0.802 0.458
RRW 23 0.333 0.062
CMC 60 0.768 0.248
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Experimental results (2)

(2) Comparison of essential proteins in overlaps

Table 4 Numbers of essential proteins in protein com-
plexes and overlaps predicted by various algorithms

Algorithm Ny Nepe Noo Nepo
WN-PC 1364 591 850 399
ClusterONE 1624 652 351 166
COACH 1393 SO8 648 321
RRW 908 422 79 39
CMC 1095 515 184 110

N, number of protemns in complexes; N

- number of essential

proteins in complexes: Np,: number of proteins in overlaps: Nepo:
number of essential proteins mn overlaps



Experimental results (3)

(3) Visualization
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Fig. 3 Visualization of overlaps by various algorithms
(a) WN-PC: (b) COACH: (c¢) ClusterONE: (d) CMC



Conclusions

Some overlapping protein complexes prediction methods
have been developed. Our previous research shows that
overlapping protein complexes, especially their overlaps,
play important roles in identifying essential proteins. In this
paper, we propose a measure called OMMR to evaluate
overlaps of essential modules. The experimental results
indicate the importance of overlaps and reveal the
relationship between overlaps and identification of essential
proteins.
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