Table 2 Combining genomic features using Bayesian networks to predict yeast protein-protein interactions 

	Essentialitya
	Number of  protein pairsb
	Gold standard overlap
	P (Ess|pos)d
	P (Ess|neg)d
	Ld, h

	
	
	Posc
	Negc
	Sum (pos)e
	Sum (neg)f
	Sum (pos)/sum (neg)g
	
	
	

	Values
	EE
	         384,126 
	         1,114 
	        81,924 
	      1,114 
	     81,924 
	      0.014 
	5.18E-01
	1.43E-01
	3.6

	
	NE
	      2,767,812 
	            624 
	      285,487 
	      1,738 
	    367,411 
	      0.005 
	2.90E-01
	4.98E-01
	0.6

	
	NN
	      4,978,590 
	            412 
	      206,313 
	      2,150 
	    573,724 
	      0.004 
	1.92E-01
	3.60E-01
	0.5

	Sum
	      8,130,528 
	         2,150 
	      573,724 
	-
	-
	-
	1.00E+00
	1.00E+00
	1.0

	
	
	
	
	
	
	
	
	
	
	

	Expression correlation
	Number of  protein pairs 
	Gold standard overlap
	P (exp|pos)
	P (exp|neg)
	L

	
	
	Pos
	Neg
	Sum (pos)
	Sum (neg)
	Sum (pos)/sum (neg)
	
	
	

	Values
	0.9
	               678 
	              16 
	              45 
	          16 
	            45 
	        0.36 
	2.10E-03
	1.68E-05
	124.9

	
	0.8
	            4,827 
	            137 
	            563 
	        153 
	          608 
	        0.25 
	1.80E-02
	2.10E-04
	85.5

	
	0.7
	           17,626 
	            530 
	         2,117 
	        683 
	       2,725 
	        0.25 
	6.96E-02
	7.91E-04
	88.0

	
	0.6
	           42,815 
	         1,073 
	         5,597 
	      1,756 
	       8,322 
	        0.21 
	1.41E-01
	2.09E-03
	67.4

	
	0.5
	           96,650 
	         1,089 
	        14,459 
	      2,845 
	     22,781 
	        0.12 
	1.43E-01
	5.40E-03
	26.5

	
	0.4
	         225,712 
	            993 
	        35,350 
	      3,838 
	     58,131 
	        0.07 
	1.30E-01
	1.32E-02
	9.9

	
	0.3
	         529,268 
	         1,028 
	        83,483 
	      4,866 
	    141,614 
	        0.03 
	1.35E-01
	3.12E-02
	4.3

	
	0.2
	      1,200,331 
	            870 
	      183,356 
	      5,736 
	    324,970 
	        0.02 
	1.14E-01
	6.85E-02
	1.7

	
	0.1
	      2,575,103 
	            739 
	      368,469 
	      6,475 
	    693,439 
	        0.01 
	9.71E-02
	1.38E-01
	0.7

	
	0
	      9,363,627 
	            894 
	   1,244,477 
	      7,369 
	 1,937,916 
	        0.00 
	1.17E-01
	4.65E-01
	0.3

	
	-0.1
	      2,753,735 
	            164 
	      408,562 
	      7,533 
	 2,346,478 
	        0.00 
	2.15E-02
	1.53E-01
	0.1

	
	-0.2
	      1,241,907 
	              63 
	      203,663 
	      7,596 
	 2,550,141 
	        0.00 
	8.27E-03
	7.61E-02
	0.1

	
	-0.3
	         485,524 
	              13 
	        84,957 
	      7,609 
	 2,635,098 
	        0.00 
	1.71E-03
	3.18E-02
	0.1

	
	-0.4
	         160,234 
	                3 
	        28,870 
	      7,612 
	 2,663,968 
	        0.00 
	3.94E-04
	1.08E-02
	0.0

	
	-0.5
	           48,852 
	                2 
	         8,091 
	      7,614 
	 2,672,059 
	        0.00 
	2.63E-04
	3.02E-03
	0.1

	
	-0.6
	           17,423 
	-
	         2,134 
	      7,614 
	 2,674,193 
	        0.00 
	0.00E+00
	7.98E-04
	0.0

	
	-0.7
	            7,602 
	-
	            807 
	      7,614 
	 2,675,000 
	        0.00 
	0.00E+00
	3.02E-04
	0.0

	
	-0.8
	            2,147 
	-
	            261 
	      7,614 
	 2,675,261 
	        0.00 
	0.00E+00
	9.76E-05
	0.0

	
	-0.9
	                 67 
	-
	              12 
	      7,614 
	 2,675,273 
	        0.00 
	0.00E+00
	4.49E-06
	0.0

	Sum
	    18,773,128 
	         7,614 
	   2,675,273 
	-
	-
	-
	1.00E+00
	1.00E+00
	1.0

	
	
	
	
	
	
	
	
	
	
	

	MIPS function similarity
	Number of  protein pairs
	Gold standard overlap
	P (MIPS|pos)
	P (MIPS|neg)
	L

	
	
	Pos
	Neg
	Sum (pos)
	Sum (neg)
	Sum (pos)/ Sum (neg)
	
	
	

	Values
	1 -- 9
	            6,584 
	            171 
	         1,094 
	        171 
	       1,094 
	        0.16 
	2.12E-02
	8.33E-04
	25.5

	
	10 -- 99
	           25,823 
	            584 
	         4,229 
	        755 
	       5,323 
	        0.14 
	7.25E-02
	3.22E-03
	22.5

	
	100 -- 1000
	           88,548 
	            688 
	        13,011 
	      1,443 
	     18,334 
	        0.08 
	8.55E-02
	9.91E-03
	8.6

	
	1000 -- 10000
	         255,096 
	         6,146 
	        47,126 
	      7,589 
	     65,460 
	        0.12 
	7.63E-01
	3.59E-02
	21.3

	
	10000 -- Inf
	      5,785,754 
	            462 
	   1,248,119 
	      8,051 
	 1,313,579 
	        0.01 
	5.74E-02
	9.50E-01
	0.1

	Sum
	      6,161,805 
	         8,051 
	   1,313,579 
	-
	-
	-
	1.00E+00
	1.00E+00
	1.0

	
	
	
	
	
	
	
	
	
	
	

	GO biological process similarity
	Number of  protein pairs
	Gold standard overlap
	P (GO|pos)
	P (GO|neg)
	L

	
	
	Pos
	Neg
	Sum (pos)
	Sum (neg)
	Sum (pos)/sum (neg)
	
	
	

	Values
	1 -- 9
	            4,789 
	              88 
	            819 
	          88 
	          819 
	        0.11 
	1.17E-02
	1.27E-03
	9.2

	
	10 -- 99
	           20,467 
	            555 
	         3,315 
	        643 
	       4,134 
	        0.16 
	7.38E-02
	5.14E-03
	14.4

	
	100 -- 1000
	           58,738 
	            523 
	        10,232 
	      1,166 
	     14,366 
	        0.08 
	6.95E-02
	1.59E-02
	4.4

	
	1000 -- 10000
	         152,850 
	         1,003 
	        28,225 
	      2,169 
	     42,591 
	        0.05 
	1.33E-01
	4.38E-02
	3.0

	
	10000 -- Inf
	      2,909,442 
	         5,351 
	      602,434 
	      7,520 
	    645,025 
	        0.01 
	7.12E-01
	9.34E-01
	0.8

	Sum
	      3,146,286 
	         7,520 
	      645,025 
	-
	-
	-
	1.00E+00
	1.00E+00
	1.0


aThe first column describes the genomic feature. Protein pairs in the essentiality data can take on three discrete values (EE, both essential; NN, both nonessential; and NE, one essential and one not). The values for mRNA expression correlations range on a continuous scale between (1.0 and +1.0. Functional similarity counts are integers between 1 and ~18 million. We binned the mRNA expression correlation values into 19 intervals and the functional similarity counts into 5 intervals. 

bThe second column gives the number of protein pairs with a particular feature value (i.e., EE) drawn from the whole yeast interactome (~18 M pairs). 

cColumns Pos and Neg give the overlap of these pairs with the gold-standard positives and the gold-standard negatives. 

dThe last three columns on the right give the conditional probabilities of the feature values –P(feature value¦pos) and P(feature value¦neg) –and the likelihood ratio L, the ratio of these two conditional probabilities.

eThe column Sum (pos) shows how many gold-standard positives are among the protein pairs with likelihood ratio greater than or equal to L, which can be computed by summing up the values in the column Pos to the left. 

fThe column Sum (neg) shows the number of gold-standard negatives among the protein pairs with likelihood ratio greater than or equal to L. 

gFinally, Sum (pos)/sum (neg) is a measure of how well each feature predicts protein-protein interactions (given a certain likelihood ratio cutoff).

h The likelihood ratios of the individual features can be combined using a naive Bayesian network, as explained in Equation 1 in the Appendix. The prior odds were set to 1/600, which corresponds to a very conservative estimate that there are at most 30,000 pairs of proteins in the same complex among the 18 million protein pairs in yeast.

