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Additional file 2. 

Truth Table of the PBN Inferred from the T Cell 

Microarray Time Series Data  

Based on the activation and inhibition relationships in the T cell network in Fig. 9 [1], 

the following single-input Boolean functions are obtained using the proposed SBN 

rules: 

𝐠𝟏 = 𝑛𝑜𝑡(𝐠𝟔), 

𝐠𝟑 = 𝐠𝟐, 

𝐠𝟒 = 𝑛𝑜𝑡(𝐠𝟐), 

𝐠𝟓 = 𝑛𝑜𝑡(𝐠𝟑), 

𝐠𝟕 = 𝐠𝟑, 

𝐠𝟖 = 𝑛𝑜𝑡(𝐠𝟓), 

𝐠𝟏𝟎 = 𝐠𝟏𝟏, 

𝐠𝟏𝟐 = 𝑛𝑜𝑡(𝐠𝟖). 

For 𝐠𝟐, 𝐠𝟔, 𝐠𝟗 and 𝐠𝟏𝟏, their Boolean functions are determined by multiple inputs, 

as shown as follows. 
  



1. The state of 𝐠𝟐 is determined by the states of three genes: 𝐠𝟐, 𝐠𝟑 and 𝐠𝟔. 

Truth Table for 𝐠𝟐: 𝐟𝟏
 (𝟐) = or(𝐠𝟐, 𝐠𝟔), 𝐟𝟐

 (𝟐) = or(𝐠𝟑, 𝐠𝟔). 

𝐠𝟐𝐠𝟑𝐠𝟔 𝐟𝟏
 (𝟐) 𝐟𝟐

 (𝟐) 

000 0 0 
001 1 1 
010 0 1 
011 1 1 
100 1 0 
101 1 1 
110 1 1 
111 1 1 

cj
 (i) 0.5 0.5 

 
  



2. The state of 𝐠𝟔 is determined by five genes: 𝐠𝟏, 𝐠𝟗, 𝐠𝟏𝟏, 𝐠𝟏𝟐 and 𝐠𝟏𝟎. 

Truth Table for 𝐠𝟔: 𝐟𝟏
 (𝟔) = and(or(𝐠𝟏, 𝐠𝟗, 𝐠𝟏𝟏, 𝐠𝟏𝟐), not(𝐠𝟏𝟎)), 𝐟𝟐

 (𝟔) = not(𝐠𝟏𝟎). 

𝐠𝟏𝟎𝐠1𝐠9𝐠11𝐠12 𝐟𝟏
 (𝟔) 𝐟𝟐

 (𝟔) 

00000 0 1 
00001 1 1 
00010 1 1 
00011 1 1 
00100 1 1 

00101 1 1 
00110 1 1 
00111 1 1 
01000 1 1 
01001 1 1 
01010 1 1 
01011 1 1 
01100 1 1 
01101 1 1 
01110 1 1 
01111 1 1 
10000 0 0 
10001 0 0 
10010 0 0 
10011 0 0 
10100 0 0 
10101 0 0 
10110 0 0 
10111 0 0 
11000 0 0 
11001 0 0 
11010 0 0 
11011 0 0 
11100 0 0 
11101 0 0 
11110 0 0 
11111 0 0 

cj
 (i) 0.8 0.2 



3. The state of 𝐠𝟗 is determined by the states of three genes: 𝐠𝟒, 𝐠𝟓 and 𝐠𝟏𝟐. 

Truth table for 𝐠𝟗: 𝐟𝟏
 (𝟗) = or(𝐠𝟒, 𝐠𝟏𝟐), 𝐟𝟐

 (𝟗) = or(𝐠𝟓, 𝐠𝟏𝟐). 

𝐠𝟒𝐠𝟓𝐠𝟏𝟐 𝐟𝟏
 (𝟗) 𝐟𝟐

 (𝟗) 

000 0 0 
001 1 1 
010 0 1 
011 1 1 
100 1 0 
101 1 1 
110 1 1 
111 1 1 

cj
 (i) 0.5 0.5 

 
 
  



4. The state of 𝐠𝟏𝟏 is determined by the states of four genes, 𝐠𝟔, 𝐠𝟒, 𝐠𝟓 and 𝐠𝟕. 

Truth table for 𝐠𝟏𝟏: 𝐟𝟏
 (𝟏𝟏) = and(or(𝐠𝟕, nor(𝐠𝟒, 𝐠5)), not(𝐠𝟔)),  

      𝐟𝟐
 (𝟏𝟏) = and(nor(𝐠𝟒, 𝐠5), not(𝐠𝟔)),  

         𝐟𝟑
 (𝟏𝟏) = and(𝐠𝟕, not(𝐠𝟔)), 𝐟𝟒

 (𝟏𝟏) = not(𝐠𝟔). 

𝐠𝟔𝐠𝟒𝐠𝟓𝐠𝟕 𝐟𝟏
 (𝟏𝟏) 𝐟𝟐

 (𝟏𝟏) 𝐟𝟑
 (𝟏𝟏) 𝐟𝟒

 (𝟏𝟏) 

0000 1 1 0 1 
0001 1 1 1 1 
0010 0 0 0 1 
0011 1 0 1 1 
0100 0 0 0 1 
0101 1 0 1 1 
0110 0 0 0 1 
0111 1 0 1 1 
1000 0 0 0 0 
1001 0 0 0 0 
1010 0 0 0 0 
1011 0 0 0 0 
1100 0 0 0 0 
1101 0 0 0 0 
1110 0 0 0 0 
1111 0 0 0 0 

cj
 (i) 0.185 0.37 0.148 0.297 
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