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Abstract Essential protein identification is a hot research topic which is difficult in the field of computational biology. The exis-
ting methods for identifying essential proteins by computational methods are mainly DC, BC, LAC,PeC,ION,and LIDC, yet the
identification accuracy needs to be further improved.,mainly because only one data source is used which is protein interaction net-
work,and there are many false positive and false negative data in the network. In order to improve the identification accuracy,an
efficient essential protein identification method PSHC is proposed. Firstly,the PSHC method introduced the structure hole theory
into the essential protein identification method for the first time. Secondly,the PSHC method combines two data sources of pro-
tein interaction network and protein complex to identify the essential proteins. Experimental results on real data show that PSHC
can identify more essential proteins than other traditional methods,and statistical indicators such as sensitivity, specificity,accura-
cy ., positive predictive value,negative predictive value,and F-measure are also higher than other methods.
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Table 2 Number of true essential proteins correctly identified by
PSHC with different «

Dataset o«  Topl00  Top200  Top300  Topd00  Top500  Top600
0.1 79 157 221 277 318 359
0.2 79 157 221 277 318 362
0.3 79 157 222 278 319 363
0.4 79 157 223 277 322 363
DpDIP 0.5 80 156 224 277 323 367
0.6 80 155 224 277 329 369
0.7 77 151 227 278 319 372
0.8 76 150 220 270 317 365
0.9 73 141 207 256 298 348
0.1 71 143 198 254 292 334
0.2 71 142 198 254 291 334
0.3 72 142 198 254 290 334
0.4 72 141 199 256 290 333
Krogan 0.5 72 141 198 256 290 333
0.6 72 142 198 255 291 331
0.7 72 142 196 250 288 332
0.8 73 142 195 245 289 325
0.9 71 140 191 241 287 330
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Table 3 Comparison of SN,SP,PPV,NPV,F and ACC between

PSHC and other several methods

Dataset  Methods SN SP PPV NPV F ACC
DC 0.401 0.822 0.401  0.822 0.401 0.726
BC 0.35 0.807 0.35 0.807 0.35 0.702
SC 0.368 0.812 0.368 0.812 0.368 0.71
1C 0.401 0.822 0.401  0.822 0.401 0.726
EC 0.368 0.812 0.368 0.812 0.368 0.71
bIP NC 0.435 0.832 0.435 0.832 0.435 0.741
LAC 0.451 0.837 0.451  0.837 0.451 0.748
PeC 0.436  0.832 0.436  0.832 0.436  0.742
LIDC 0.466  0.841 0.466  0.841  0.466  0.755
LBCC 0.466  0.841 0.466  0.841  0.466  0.755
uc 0.475 0.838 0.475 0.838  0.475 0.75
PSHC 0.478 0.845 0.478 0.845 0.478 0.761
DC 0.406  0.814 0.475 0.768 0.438  0.695
BC 0.316  0.777  0.371 0.733  0.341 0.642
SC 0.347 0.79 0.407  0.745  0.374 0. 66
EC 0.323 0.78 0.378 0.735 0.348  0.646
Krogan cC 0.305 0.772 0.357 0.728 0.329 0.635
1C 0.4 0.812 0.469 0.766  0.432  0.691
NC 0.412  0.817  0.483 0.77 0.445  0.698
LAC 0.415 0.818 0.486  0.771 0. 447 0.7
LBCC 0.441 0.829 0.517 0.782 0.476  0.715
PSHC 0.457 0.835 0.535 0.788 0.493 0.724
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