Supplementary Table 2. Regulatory rules learned from a-factor data set.

7min p
Mbpl > 2.36 N Swid > 2.72 4.88E-6
Mbpl > 2.33 6.08E-6
Swid > 2.72 8.38E-6
Ndd1 > 3.69 2.42E-5
Fkhl > 2.42 N Mbpl > 2.33 2.42E-5
Ashl > 3.06 2.52E-5

Swid > 2.72 N Swi6 > 427  2.98E-5
Mbpl > 5.17 N Swi6 > 4.27  6.31E-5
Gatl >247NPut3 > 2.8  9.23E-5

Swi6 > 4.27 9.52E-5
Fkhl >2.67 N Nddl >2.86 1.13E-4
Sok2 > 3.54 1.21E-4

Fkhl >2.32 N Swi4 >2.72  1.25E-4
Fkh2 >2.38 N Nddl > 2.86 1.72E-4

Yap6 > 4.07 5.42E-4
Mbpl > 233N Phdl >2.83 5.42E-4
Mbpl > 2.33NNddl > 3.27 5.42E-4

Put3 > 2.92 5.53E-4

Phdl > 3.12 5.53E-4

Gal4 > 3.06 5.53E-4

14min p

Mbpl > 6.21 5.98E-19
Mbpl > 2.72N Swi4 > 234  6.92E-17
Swi4 > 2.86 3.22E-15
Mbpl > 6.21 N Swi6 > 4.27  4.17E-15
Gat3 > 8.42 8.57E-15
Swi6 > 3.77 4.29E-14
Swid > 2.86 N Swi6 > 4.27  2.67E-12
Yap5 > 8.18 3.44E-10
Stbl > 296N Swi4 > 2.86  3.44E-10
Rgml > 4.02 3.62E-10
Msnd > 4.42 3.62E-10

Nddl >3.27 N Swi4 >2.86  1.06E-8
Mall3 >2.51 N Mbpl >2.72  5.5E-6
Ecm?22 > 2.65 N Metd > 3.73  6.38E-5
Inod > 2.49 N Metd >3.73  5.81E-4

Ashl >2.39 N Metd >373  5.81E-4

Phdl > 5.08 5.93E-4

Ace2 >2.43 N Swid > 234  5.93E-4

Hsfl >2.58 N Swi4 >2.34  6.05E-4




21min p
Mbpl > 4.93 4.42E-26
Mbpl > 4.93 N Swib > 4.65 7.24E-19
Swi6 > 3.08 2.55E-18
Gat3 > 8.42 1.17E-13
Swi4 > 2.36 N Swi6 > 3.08 1.55E-12
Yap5 > 8.18 1.9E-9
Stbl > 2.41 N Swi6 > 3.08 2E-9
Stbl >3.24NSwi4 > 5.3 4 47E-7
Stb1 > 3.51 5.56E-6
Swi4 > 3.15 9.73E-6
Ino4 > 2.59 N Met4d > 3.82NPut3 >2.85 6.19E-5
Ino4 > 2.96 N Met4 > 3.82NRox1 >2.5 6.25E-5
Ino4 > 2.59 N Met4 > 3.82 1.23E-4
Met4 > 3.82 6.43E-4
28min
Mbpl > 2.38N Swi4 > 3.73  1.15E-22
Swi4 > 3.73 1.02E-18
Mbpl > 2.38 1.66E-17

Stbl > 2.43 N Swi4 > 373 3.16E-16
Swid > 3.73 N Swi6 > 2.67  2.05E-15
Mbpl > 2.38 N Swi6 > 2.67  2.34E-15

Swi6 > 3.19 4.29E-14

Mall3 > 2.39 N Swi4 >3.73  1.31E-11
Metd > 3.73 N Swid > 3.73  2.03E-10
Fkh2 >3.51 N Swi4 >3.73  3.49E-8

Ecm22 > 2.43 N Swid > 3.73  4.17E-7

Hir2 > 5.2 N Swid > 3.73 4.3E-7
Ino4 > 2.59 N Metd >3.73  9.28E-7
Nddl > 4.07 1 Swid > 3.73  2.3E-5
Stbl > 3.51 N Swi6 > 2.67  2.39E-5
Hirl >3.96N Mbpl >2.38  6.25E-5

Mbpl >2.38 N Yapl >2.67 1.21E-4
Fkh2 > 2.88 N\ Metd > 3.73  1.21E-4

Metd > 3.73 1.57E-4
Stb1 > 3.32 5.59E-4

Hsfl >3.32N Mbpl >2.38  5.59E-4
Fkh2 > 4.51 N Mbpl >2.38  5.59E-4
Ino4 > 2.59 N Swid > 3.73  5.87E-4




35min p

Swi4 > 6.81 1.59E-22
Swid > 2.94 N Swi6 > 3.19 1.01E-18

Mbpl > 2.38 N Swid > 2.94 1.9E-16
Stb1 > 3.51 N Swid > 2.94 5.97E-14
Hsfl > 3.32 N Swi4 > 3.73 5.97E-14
Ashl >2.5N Swid > 2.94 5.55E-13
Fkh2 > 2.4 N Swi4 > 2.94 6.91E-13

Fkh2 > 2.4 N Swi4 > 2.94 N Swi6 > 2.35 1.4E-11
Met4 > 3.73 N Swid > 2.94 1.93E-10

Ino4 > 2.3 N Swid > 2.94 6.49E-8

Ecm22 > 2.4 N Swid > 2.94 1.8E-7
Mal33 > 2.66 N Swi4 > 2.94 4.17E-7

Ashl > 2.73NFkh2 >2.4NSwi4 >294  4.17E-7
Put3 > 2.85 N Swi4 > 2.94 4 98E-6

Stbl > 3.51 N Swid > 2.94 N Swi6 > 2.35  5.24E-6
Hirl > 3.96 N Swi4 > 2.94 6.01E-5

Gatl > 3.54 N Metd > 2.34 6.01E-5

Dal82 > 2.58 N Swi4 > 2.94 6.01E-5
Mall3 > 3.38 N Swi4 > 2.94 1.19E-4
Grf10(pho2) > 2.98 N Swi4d > 2.94 5.48E-4
Fkhl > 3.15N Swi4 > 2.94 5.64E-4

Fkh2 > 2. 72N Met4 > 3.73 N Swid > 2.94  7.25E-4
Met4 > 6.07 N Rox1 > 2.6 7.32E-4

Ino2 > 2.9 N Met4 > 6.07 7.32E-4




42min p

Swid > 5.6 7.59E-22
Fkh2 > 4.07 N Ndd1 > 2.56 1.1E-19
Fkh2 > 3.51 1.13E-17

Fkh2 > 4.07 N Swid > 3.77 2.9E-17
Ndd1 > 4.34 3.08E-14
Mbpl > 2.81 3.08E-14
Swid > 2.33 N Swi6 > 2.35 5.28E-13
Fkh2 > 4.07 N Mcml1 > 4.77 1.25E-12
Ashl > 2.63 N Swid > 2.94 1.25E-12
Fkh2 > 2.4 N Mbpl > 2.38 4.43E-11
Ashl > 2.3 N Fkh2 > 2.4 4.43E-11
Mall3 > 2.39 N Swi4 > 5.6 2.24E-10
Ecm?22 > 2.4 N Swid > 5.6 2.95E-9
Fkh2 > 4.07 N Hsfl > 3.32 3.67E-8
Tnod > 2.59 N Swid > 2.94 4.14E-8
Hsfl > 3.17 N Swid > 2.94 4.14E-8
Mbpl > 2.55 N Swid > 2.94 4.61E-7
Fkh2 > 3.51 N Stel2 > 3.91 N Swid > 5.6 4.61E-7
Mcml > 2.39 N Ndd1 > 2.47 5.45E-6
Hsfl > 3.17 N Mall3 > 2.66 5.45E-6

Msnd > 2.44 N Swid > 5.6 5.5E-6
Mal33 > 2.66 N Swid > 3.77 5.56E-6
Hir2 > 5.2 2.47E-5

Metd > 3.51 2.57E-5

Hsfl > 3.17 0 Mbpl > 2.38 2.65E-5
Hirl > 17.5 6.25E-5

Hirl > 17.5 N Met4 > 3.51 6.51E-5
Rgml > 2.3 N Swid > 2.33 1.27E-4
Metd > 3.51 N Put3 > 3.58 2.86E-4
Tno4 > 2.59 N Met4 > 3.51 5.64E-4
Hir2 > 3.0 N Swid > 2.33 5.76E-4




49min p

Fkh2 > 4.98 5.09E-18
Ndd1 > 7.85 1.15E-17
Fkh2 > 4.98 " Mcml > 3.24 1.24E-11
Fkh2 > 2.3 N Nddl > 3.73 2.51E-11
Mcml > 2.39 N Nddl > 2.81 1.44E-10
Swi4 > 2.55 1.15E-8
Mbpl > 2.36 6.11E-8
Ino4 > 2.3 N Mbpl >2.36N Swid > 3.77 3.97E-7
Mbpl > 2.36 N Swi4 > 2.94 2.14E-5
Ino4 > 2.3 N Mbpl > 2.36 2.25E-5
Hsfl > 3.44 N Swi4 > 2.94 2.25E-5
Hsfl > 2.33 N Mbpl > 2.36 2.35E-5
Hir2 > 2.54 3.3E-5
Ecm22 > 2.43 N Mbpl > 2.36 6.01E-5
Ashl > 2.63 N Fkh2 > 4.98 6.38E-5
Ino4 > 2.3 N Swi4 > 6.81 2.86E-4
Met4 > 5.08 5.42E-4
Hir2 > 3.0 N Swi4 > 2.55 5.42E-4
Hir2 > 3.02 N Mbpl > 2.36 5.59E-4
Hirl > 3.96 5.59E-4
Mthl > 5.74 7.03E-4
Ecm22 > 2.43 N Swi4 > 6.81 7.1E-4
Hirl > 3.96 N Hir2 > 3.0 7.25E-4
Fkh2 > 4.98 N Hir2 > 5.71 7.25E-4
Hir2 > 3.0 N Ino4 > 3.12 7.32E-4
56min p
Ndd1 > 2.8 1.49E-20
Fkh2 > 4.61 N Nddl > 2.8 7.31E-19
Mcml > 2.39 N Nddl > 2.8 6.09E-14
Fkh2 > 4.61 6.09E-14
Fkh2 > 4.61 N Mcml > 3.02N Nddl > 2.8 6.01E-5
Cup9 >2.76 N Ndd1 > 2.8 7.1E-4
Ndd1 > 2.8 N Sok2 > 2.85 7.25E-4
Ino4 > 2.81 N Metd > 4.14 7.25E-4
Cin5 > 4.2NNddl > 2.8 7.25E-4
Ashl > 25N Met4 > 4.14 7.25E-4




63min p

Ndd1 > 3.82 1.09E-10

Mcml > 3.12NNddl > 2.63 1.53E-9
Fkh2 > 3.38 3.72E-9

Mcml1 > 2.65 7.05E-9

Swis > 7.4 2.8E-8

Swid > 2.51 2.48E-7

Fkh2 > 4.73NNddl > 2.63  3.96E-6
Cin5 > 4.2 N Nddl > 2.63 4.74E-6
Mcml > 2.81 N Swi5 > 341  4.88E-6
Swid > 2.51 N Swi6 > 2.35 2.19E-5
Mbpl > 4.27 N Swi6 > 2.55  2.62E-5
Nddl >2.63 N Swi6 > 3.58  5.21E-4
Cin5 > 4.34 5.37E-4

Rim101 > 23 N Swi5 > 247 5.59E-4
Phdl > 3.3 6.11E-4

Hsfl > 2.92 N Swi4 > 2.86 7.03E-4
Hir2 > 2.7 N Ixrl > 2.43 7.03E-4




70min p

Mbpl > 4.27 N Swi4 > 2.86 1.57E-19
Swis > 3.24 4.9E-19
Mbpl > 4.93 2.04E-17
Swid > 2.86 N Swi6 > 2.32 6.31E-16
Swid > 2.51 1.31E-15
Swi6 > 4.71 1.04E-13
Mbpl > 2.72 N Swi6 > 3.58 1.84E-12
Mcml > 2.3 N Swi4 > 2.51 4.37E-10
Smpl > 3.47 N Swis5 > 4.42 4.06E-8
Mcml > 3.47 N Swi6 > 3.41 5.42E-8
Mbpl > 2.36 N Stb1 > 3.02 5.64E-8
Ace2 > 2.73 N Swi5 > 2.92 2.66E-7
Ndd1 > 2.63 3.7E-7

Mcml > 2.62 N Swi5 > 4.42 4.8E-7
Yap5 > 10.52 3.21E-6

Gat3 > 9.92 5.56E-6

Mall3 > 3.22 N Yap5 > 10.52 5.67E-6
Ino4 > 2.47 N Swi5 > 6.81 5.67E-6
Stb1 > 3.51 N Swi6 > 3.58 6.02E-6
Stbl > 3.51 N Swid > 4.42 6.02E-6
Fkh2 > 8.29 2.89E-5

Msn2 > 2.98 N SwiS > 4.42 6.51E-5
Gend > 2.4 N Swis > 4.42 6.51E-5
Cin5 > 2.83 N Swi4 > 2.51 1.31E-4
Mbpl > 2.36 N Mcm1 > 4.34 1.34E-4
Ashl > 23N Swi5 > 292 1.34E-4
Ino4 > 2.47 N Swid > 4.42 N Swi6 > 2.32  3.04E-4
Mcml > 2.39 N Ndd1 > 2.63 5.99E-4
Fkh2 > 8.29 N Ndd1 > 2.63 5.99E-4
Fkh2 > 5.55 N Swi4 > 2.51 6.05E-4




77min p
Swid > 2.47 N Swi6 > 3.04 8.14E-22
Mbpl > 6.21 1.07E-21
Mbpl > 4.27 N Swi6 > 2.55 3.6E-20
Swi4 > 2.86 1.29E-18
Mbpl > 493N Swi4 > 5.6 4.15E-17
Stb1l > 3.02 N Swi4 > 2.86 8.66E-15
Swi6 > 3.41 1.06E-14
Yap5 > 11.56 1.32E-12
Gat3 > 8.42 1.47E-11
Mbpl > 4.27 N Swi4 > 2.86 N Swi6 > 2.32  4.41E-9
Swi5 > 2.85 2.92E-8
Mbpl > 2.36 N Stb1 > 3.02 4.27E-8
Stb1 > 3.3 N Swi6 > 2.32 421E-7
Fkh2 > 2.4 N Swi4 > 2.47 9.17E-6
Gend > 2.4 N Swis > 2.85 6.07E-5
Mbpl > 2.36 N Suml > 2.3 1.2E-4
Mcml > 2.3 N Swi4 > 2.86 1.25E-4
Ace2 > 2.83 N Swi5 > 7.52 2.8E-4
Mbpl > 2.3 N Phdl > 3.12 5.48E-4
Mbpl > 2.36 N SwiS > 5.84 5.48E-4
Stbl > 4.42 5.59E-4
Ashl >3.96 N Swi4 > 2.47 5.59E-4




84min p
Swid > 2.47 N Swib > 2.67 1.83E-25
Swid > 2.47 2.58E-23
Stbl > 2.43 N Swid > 2.47 N Swi6 > 2.67 1.18E-20
Mbpl > 2.38 N Swid > 2.47 1.57E-20
Stb1 > 3.04 N Swi4 > 3.77 1.77E-19
Swi6 > 2.67 6.11E-19
Mbpl > 2.36 4.47E-18
Ashl > 2.73 N Swi4 > 2.47 1.88E-12
Mbpl > 2.36 N Swi6 > 3.24 2.55E-10
Mbpl > 2.36 N Stbl > 3.04 3.24E-10
Met4 > 2.78 N Swid > 3.77 4 44E-8
Mbpl > 2.36 N Metd > 2.78 4.62E-8
Ino4 > 2.47 N Swid > 2.47 1.2E-6
Hirl > 3.41 N Swi4 > 2.86 5.4E-6
Hir2 > 2.51 N Swi4 > 2.86 5.45E-6
Put3 > 2.45 N Swi4 > 3.77 5.56E-6
Swi4 > 2.86 N Yapl > 2.67 2.7E-5
Metd > 4.51 2.7E-5
Hir2 > 5.2 2.7E-5
Swis > 7.4 3.1E-5
Fkhl > 2.66 N Swi4 > 2.86 N Swi6 > 2.32  6.31E-5
Stb1 > 3.3 N Swi6 > 2.32 5.87E-4
Mall3 > 2.66 N Swi4 > 2.47 6.05E-4
Stbl1 > 3.3 6.49E-4




91min p
Mbpl > 2.38 N Swid > 3.77 9.72E-21
Swid > 6.81 3.92E-18
Swid > 5.3 N Swi6 > 2.67 1.6E-15
Mbpl > 2.38 3.22E-15
Mbpl > 2.38 N Swi4 > 3.77 N Swi6 > 2.67 2.88E-14
Hsfl > 2.49 N Mbpl > 2.38 3.08E-14
Stbl > 2.43 N Swid > 5.3 5.07E-13
Ino4 > 2.3 N Swi4d > 3.77 8.42E-12
Ashl >2.55N Mbpl > 2.38N Swi4 > 3.77 1.33E-10
Mbpl > 2.38 N Swib > 2.67 4.42E-10
Hsfl > 2.49 N Swid > 2.72 2.95E-9
Ashl >2.5N Mbpl > 2.38 1.86E-8
Mbpl > 2.38 N Stbl > 3.51 6.54E-7
Hsfl > 3.61 N Mbpl >2.38N Swid > 3.77 4.51E-6
Mbpl > 2.38N Stbl > 2.43 N Swib > 2.67  4.69E-6
Ino4 > 2.59 N Mbpl > 2.38N Swid > 3.77  4.74E-6
Hirl > 17.5 5.6E-5
Hirl > 3.96 N Swi4 > 3.77 5.83E-5
Mall3 > 2.39 N Swi4 > 2.72 1.01E-4
Mbpl > 2.38 N Put3 > 2.85 1.06E-4
Met4 > 5.13 4.86E-4
Ino4 > 2.39 N Met4d > 2.75 4.86E-4
Hir2 > 3.54 4.86E-4
Put3 > 2.85 N Swi4 > 2.72 5.05E-4
Met4 > 5.13 N Put3 > 2.85 5.05E-4
Met4 > 3.08 N Swi4 > 3.77 5.05E-4
Mbpl > 2.38 N Metd > 5.08 5.05E-4
Ino4 > 2.59 N Mbpl > 2.38 5.26E-4
Ino2 > 2.98 N Put3 > 3.58 6.89E-4
Gatl > 2.44 N Put3 > 3.58 7.1E-4

10



98min D
Swid > 3.77 3.73E-26
Swid > 3.77 N Swi6 > 2.35 8.95E-20
Mbpl > 2.38 N Swid > 3.77 2.63E-15
Stbl > 2.43 N Swid > 3.77 4.95E-15
Met4 > 3.19 N Swid > 3.77 2.11E-10
Fkh2 > 4.07 N Swid > 3.77 3.53E-8
Put3 > 2.73 N Swi4 > 3.77 4.3E-7
Ino4 > 2.59 N Swi4 > 3.77 5.08E-6
Mall3 > 3.38 N Swid > 3.77 5.4E-6
Hirl > 17.5 6.25E-5
Ashl >2.8NSwid > 3.77 N Swi6 > 3.19 6.57E-5
Fkh2 > 4.51 5.59E-4
Hsfl > 3.61 N Swi4 > 3.77 5.87E-4
Metd > 5.08 6.96E-4

11



105min

)
Swid > 2.47 2.63E-15
Mbpl > 2.38 N Swid > 3.77 8.84E-15
Fkh2 > 3.96 1.18E-14
Swid > 3.32 N Swi6 > 2.67 4.65E-14
Hsfl > 2.3 N Mbpl > 238N Swid > 247  5.35E-14
Mbpl > 2.38 1.07E-12
Hsfl > 2.3 N Swid > 2.47 1.33E-10
Hsfl > 2.3 N Mbpl > 2.36 8.13E-10
Mbpl > 2.36 N Swi6 > 2.67 9.61E-9
Ashl > 3.41 N Swid > 2.47 1.9E-8
Fkh2 > 3.35 N Swid > 2.47 2.75E-8
Ndd1 > 7.85 3.89E-7
Hirl > 3.96 N Swid > 2.47 3.89E-7
Hir2 > 5.2 4.05E-7
Ashl > 3.41 N Mbpl > 2.36 8.74E-7
Metd > 4.78 N Swid > 2.47 4.98E-6
Hir2 > 3.0 N Swid > 2.47 221E-5
Hirl > 3.73 2.21E-5
Hirl > 2.86N Mbpl > 2.36 2.3E-5
Swi6 > 7.45 6.13E-5
Fkh2 > 2.58 N Ndd1 > 3.27 1.09E-4
Mecml > 2.81 1.14E-4
Mall3 > 2.66 N Swid > 2.47 1.14E-4
Ashl > 3.73 N Swid > 2.47 N Swi6 >2.72  2.8E-4
Fkh2 > 2.94 N Mcml1 > 2.81 5.48E-4
Ecm22 > 2.3 N Mbpl > 2.36 5.48E-4
Phdl > 2.83 N Swid > 2.47 7.03E-4
Smpl > 2.3 N Swi4 > 5.6 7.1E-4
Rim1 > 3.38 N Swid > 2.47 7.1E-4
Gatl > 3.86 N Tno2 > 2.44 7.1E-4

12



112min p

Ndd1 > 4.79 2.33E-21
Fkh2 > 4.73 1.34E-19
Swi4 > 2.55 5.69E-11

Mcml > 239N Nddl > 322  2.3E9
Mbpl > 2.38N Swi4 > 3.77  2.49E-9
Fkh2 > 4.07NMcml >4.77  2.95E-8
Hir2 > 5.2 3.22E-8

Hirl > 3.73 N Swi4 > 2.55 4.13E-7
Hirl > 3.73 4.33E-6

Hirl > 3.73 N Hir2 > 2.7 4.55E-6
Hir2 > 2.7 N Swi4 > 2.55 2.21E-5

Met4 > 4.14 2.3E-5

Hir2 > 2.7 N Mbpl > 2.36 2.3E-5
Ashl > 3.51 N Fkh2 > 4.07 5.95E-5
Mall3 > 3.58 N Swi4 > 6.81  6.07E-5
Ino4 > 3.12 N Put3 > 2.73 1.09E-4
Fkh2 > 4.07 N Swi4 > 3.77 1.14E-4
Ino4 > 3.1 1.41E-4

Put3 > 3.15 5.48E-4

Fkh2 > 4.07 N Hirl > 3.41 7.03E-4
Fkh2 > 4.07 N Put3 > 2.73 7.1E-4
Hir2 > 2.7 N Ino2 > 2.44 7.17E-4

119min p
Ndd1 > 7.85 1.6E-15
Fkh2 > 2.3 N Nddl > 2.63 5.63E-11
Mcml > 2.39 N Ndd1 > 2.63 3.96E-10
Fkh2 > 3.96 4.42E-10
Cup9 > 2.3 N Nddl > 2.63 1.01E-4
Dot6 > 2.33 N Ndd1 > 2.63 5.05E-4
Mcml > 2.39 N Nddl > 2.63 N Sok2 >2.85 6.96E-4
Hir2 > 2.7 N Mbpl > 2.36 6.96E-4
Nddl > 2.63 N Skol > 2.3 7.03E-4
Ndd1 > 2.63 N Sfil > 2.58 7.03E-4
Ndd1 > 2.63 N Rlm1 > 2.59 7.03E-4
Mcml > 2.39 N Sok2 > 2.85 7.03E-4
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