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Table 1 (a) Parameters of the simulated network shown in Figure 1

1.Initial probabilities of (TF1, TF2, G1, G2, G3)
[P(x=1),P(x=2)] = [0.5, 0.5]

2.Conditional probabilities between gene (G) and its expression (E)

[P(E=1|G=1),P(E=2|G=1),P(E=1|G=2),P(E=2|G=2)= [0.9, 0.1, 0.1, 0.9]


3.Conditional probabilities between transcription factors (TF) and genes (G)
TF1->G1; TF1->G2
[P(G=1|TF=1),P(G=2|TF=1),P(G=1|TF=2),P(G=2|TF=2)]

= [0.9, 0.1, 0.1, 0.9]

(TF1+TF2)->G(3)
P(G=1|TF1=1,TF2=1)=0.9

P(G=1|TF1=1,TF2=2)=0.7

P(G=1|TF=2,TF2=1)=0.7

P(G=1|TF=2,TF2=2)=0.01


4.Conditional probabilities between genes (G) and transcription factors (TF)

G1->TF(1);G2->TF2
P(TF=1|G=1)=0.9

P(TF=2|G=1)=0.1

P(TF=1|G=2)=0.1

P(TF=2|G=2)=0.9

Table 1 (b) Learned parameters of the simulated network shown in Figure 1

1.Initial probabilities of (TF1, TF2, G1, G2, G3)

[P(TF1=1),P(TF1=2)] = [0.25, 0.75]
[P(TF2=1),P(TF2=2)] = [0.55, 0.45]

[P(G1=1),P(G1=2)] = [0.49, 0.51]

[P(G2=1), P(G2=2)] = [0.45, 0.55]

[P(G3=1),P(G3=2)] = [0.44, 0.56]

2.Conditional probabilities between gene (G) and its expression (E)

[P(E1=1|G1=1),P(E1=2|G1=1),P(E1=1|G1=2),P(E1=2|G1=2)= [0.83, 0.17, 0.13, 0.87]
[P(E2=1|G2=1),P(E2=2|G2=1),P(E2=1|G2=2),P(E2=2|G2=2)= [0.95, 0.05, 0.12, 0.88]
[P(E3=1|G3=1),P(E3=2|G3=1),P(E3=1|G3=2),P(E3=2|G3=2)= [0.91, 0.09, 0.15, 0.85]

3.Conditional probabilities between transcription factors (TF) and genes (G)

TF1->G1

[P(G=1|TF=1),P(G=2|TF=1),P(G=1|TF=2),P(G=2|TF=2)]

= [0.94, 0.06, 0.05, 0.95]
TF1->G2
[P(G=1|TF=1),P(G=2|TF=1),P(G=1|TF=2),P(G=2|TF=2)]

= [0.83, 0.17, 0.07, 0.93]
(TF1+TF2)->G(3)

P(G=1|TF1=1,TF2=1)=0.76
P(G=1|TF1=1,TF2=2)=0.86
P(G=1|TF=2,TF2=1)=0.15
P(G=1|TF=2,TF2=2)=0.04

4.Conditional probabilities between genes (G) and transcription factors (TF)

G1->TF(1)

P(TF=1|G=1)=0.92
P(TF=2|G=1)=0.08
P(TF=1|G=2)=0.1

P(TF=2|G=2)=0.9
G2->TF(2)

P(TF=1|G=1)=0.44
P(TF=2|G=1)=0.56
P(TF=1|G=2)=0.34
P(TF=2|G=2)=0.66

Table 1 (c) Simulated gene expression data
	T
	E1
	E2
	E3

	1
	1
	0
	0

	2
	0
	0
	0

	3
	1
	1
	0

	4
	0
	0
	0

	5
	1
	1
	1

	6
	0
	0
	1

	7
	1
	1
	1

	8
	1
	1
	0

	9
	1
	0
	0

	10
	0
	0
	0

	11
	1
	1
	0

	12
	1
	1
	0

	13
	1
	1
	1

	14
	1
	1
	1

	15
	1
	1
	1

	16
	1
	1
	1

	17
	1
	1
	1

	18
	0
	1
	1

	19
	1
	1
	1

	20
	1
	0
	1

	21
	0
	0
	1

	22
	1
	1
	1

	23
	1
	0
	1

	24
	0
	1
	1

	25
	0
	0
	0

	26
	0
	0
	1

	27
	0
	0
	0

	28
	0
	0
	0

	29
	0
	0
	0

	30
	0
	0
	0

	31
	0
	1
	0

	32
	0
	0
	1

	33
	0
	0
	0

	34
	0
	0
	1

	35
	0
	0
	1

	36
	0
	0
	1

	37
	0
	0
	0

	38
	1
	0
	1

	39
	0
	0
	0

	40
	1
	0
	1


Note: T: time point, E1, E2, E3 are expression data of gene 1, 2, 3 respectively. 0: inactive. 1: active.
Table 2 Eight genes regulated by ARCA and CRP

	Gene
	TFs

	Acs
	CRP(+)

	SucD
	ArcA(-)CRP(+)

	SucC
	ArcA(-)CRP(+)

	SdhB
	ArcA(-)CRP(+)

	SdhA
	ArcA(-)CRP(+)

	SucB
	ArcA(-)CRP(+)

	mdh
	ArcA(-)CRP(+)

	gltA
	ArcA(-)CRP(+)


Note: (+) positive control, (-) negative control

Table 3 continuous and discretized yeast cell-cycle data

(A) Continuous data
	Time(min)
	0
	7
	14
	21
	28
	35
	42
	49
	56
	63
	70
	77
	84
	91
	98
	105
	112
	119

	cla4 
	-0.12
	0.04
	0.41
	0.22
	-0.21
	-0.21
	-0.09
	0.04
	0.14
	-0.03
	0.39
	0.04
	-0.16
	-0.28
	-0.19
	0.01
	-0.12
	0.11

	swi4
	-1.21
	-0.26
	1.36
	1.37
	0.54
	0.18
	-0.85
	-0.82
	-0.75
	0.07
	0.89
	0.78
	0.37
	-0.19
	-0.11
	-0.54
	-0.34
	-0.47

	lsm4 
	-0.22
	0.17
	-0.08
	0.12
	-0.1
	0.14
	-0.32
	0.11
	0.11
	-0.27
	0.11
	0.17
	0.18
	-0.16
	-0.07
	0.11
	0.04
	-0.04

	pcl1
	0.04
	0.62
	0.44
	0.13
	0.18
	-0.07
	0.09
	-0.33
	0.1
	-0.15
	-0.04
	-0.2
	0.03
	-0.4
	0.1
	-0.55
	0.27
	-0.24

	sim1
	-0.98
	-0.95
	-0.98
	-0.17
	0.28
	0.36
	0.79
	0.29
	0.46
	-0.46
	-0.53
	-0.38
	0.13
	0.45
	0.58
	0.72
	0.22
	0.17

	Gin4
	-1.76
	-0.34
	0.18
	1.07
	0.37
	0.32
	-0.5
	-0.25
	-0.48
	-0.25
	0.79
	0.97
	0.53
	0.13
	0.07
	0.14
	-0.56
	-0.41

	ydr509w
	-0.49
	-0.09
	0.51
	0.22
	0.16
	0.1
	0.06
	0.18
	-0.1
	0.04
	-0.2
	-0.22
	-0.13
	-0.47
	0.17
	0.1
	0.26
	-0.09

	swi5
	-1.29
	-0.7
	-0.33
	-0.88
	-0.19
	0.05
	0.02
	0.68
	0.75
	0.64
	0.42
	-0.07
	-0.79
	0
	-0.19
	0.73
	0.64
	0.51

	yjl160c 
	-0.09
	0.18
	-0.1
	-0.2
	-0.45
	0.45
	-0.18
	0.12
	0.05
	-0.02
	-0.03
	0.32
	0.12
	0.21
	-0.26
	-0.05
	0.02
	-0.07

	pir3 
	0.19
	1.21
	0.66
	-0.05
	-0.85
	-1.71
	-1.51
	-1.51
	-0.61
	1.03
	2.18
	1.43
	0.92
	0.03
	-0.12
	-0.57
	-0.78
	0.05

	pir1
	-0.46
	0.85
	-0.03
	-0.46
	-1.7
	-1.18
	-2.24
	-1.53
	-1
	1.59
	2.53
	2.03
	1.35
	0.15
	0.1
	-0.53
	0.02
	0.51


(B) Discretized data

	Time(min)
	0
	7
	14
	21
	28
	35
	40
	49
	56
	63
	70
	77
	84
	91
	98
	105
	110
	119

	cla4 
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	swi4
	0
	0
	1
	1
	1
	0
	0
	0
	0
	0
	1
	1
	1
	0
	0
	0
	0
	0

	lsm4 
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	pcl1
	0
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	sim1
	0
	0
	0
	0
	0
	1
	1
	0
	1
	0
	0
	0
	0
	1
	1
	1
	0
	0

	Gin4
	0
	0
	0
	1
	1
	1
	0
	0
	0
	0
	1
	1
	1
	0
	0
	0
	0
	0

	ydr509w
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	swi5
	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	1
	0
	0
	0
	0
	1
	1
	1

	yjl160c 
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0

	pir3 
	0
	1
	1
	0
	0
	0
	0
	0
	0
	1
	1
	1
	1
	0
	0
	0
	0
	0

	pir1
	0
	1
	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	1
	0
	0
	0
	0
	1


Figure 1 Comparison between the learned states and sampled states. Learned states matched 95% of the sampled states.
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Figure 2 Transcription factor activities inferred from gene expression of yeast cell cycle by allowing TFA affecting the genes in the same time slice. No cyclic activity profile can be inferred which indicate the importance of time delay in SSM modeling of gene regulatory network.
A)
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