APPENDIX

Results of osmotic stress data analysis.  In the osmotic stress data (both NeBC and MBC), the BE statistics ranked above the 95th percentile of the optimal threshold genes lmo2670, lmo0880, inlB, and inlC2 (Table 2), which were not detected as DE in Kazmierczak et al. (2003). However, differential expression of these genes has been confirmed elsewhere, confirming the validity of our findings. In a study using the L. monocytogenes whole genome microarray approach to define σB–dependent genes (Raengpradub et al., 2008), genes lmo2670 and lmo0880 were reported as DE, based on the moderated t-test p-value adjusted for the FDR (adj. p-value (Smyth (2004)) threshold of 0.05, and the fold change threshold of 2, and differential expression of lmo0880 was supported by a fairly high value of the B-statistic. The Raengpradub et al. (2008) study confirms differential expression of inlB based on the adj. p-value = 0.05 and the fold change = 1.5 thresholds. McGann et al. (2007) also confirmed differential expression of inlB and inlC2 under osmotic stress by quantitative reverse transcription polymerase chain reaction.

The BE statistics evaluated for genes lmo2158, lmo0654 and lmo0953 were within the 5th to 95th percentile range of the optimal threshold derived for the data corrected by NeBC but above the 95th percentile of the optimal threshold for data corrected by MBC, suggesting their differential expression (Table 2). While these genes were not reported as DE in Kazmierczak et al. (2003), their differential expression was confirmed by Raengpradub et al. (2008) based on the adj. p-value = 0.05 and fold change = 2 thresholds, and supported by reasonably persuasive B-statistics for genes lmo0654 and lmo0953. 

While Kazmierczak et al. (2003) reported gene lmo1295 as non-DE, the BE statistic evaluated for this gene in the data background corrected by NeBC method was between the 5th and 95th percentiles of the optimal threshold, providing reasonable evidence of differential expression (Table 2). Conversely, the BE statistic of this gene evaluated after MBC was below the 5th percentile of the optimal threshold, indicating lack of evidence of differential expression (Table 2). The discrepancy between the two of our results is resolved by Raengpradub et al. (2008) who reported differential expression of lmo1295 (based on the adj. p-value = 0.05 and fold change = 2 thresholds, and fairly conclusive B-statistic). Differential expression of this gene was also previously reported by Christiansen et al. (2004). Still, the disagreement between the results derived from data background corrected with different procedures points out the influence that the background correction method has on the statistical inference.

Kazmierczak et al. (2003) reported genes lmo2386, qoxA and ctc as DE. However, the BE statistics (evaluated after NeBC and MBC) ranked these genes below the 5th percentile of the optimal threshold, implying lack of evidence of their differential expression (Table 2). Indeed, Raengpradub et al. (2008) reported gene ctc as non-DE during osmotic stress. While in Raengpradub et al. (2008) genes lmo2386 and qoxA may be considered DE due to their fold changes above 2 and 1.5, respectively, and adj. p-values<0.05, the B-statistics for these genes were ambiguous (around zero). While further studies will be needed to confirm DE of these genes under osmotic stress conditions, our analyses of stationary phase data (see below) suggested that transcript levels of these genes (lmo2386, qoxA and ctc) are dependent on the presence of an intact sigB in stationary-phase cells.

Results of stationary phase data analysis. In the stationary phase data, genes inlA, lmo0405, lmo2269, lmo0438, lmo1539, lmo2205, lmo2389, lmo1580, lmo2399, lmo2386, and inlD (inlH) were reported as non-DE in Kazmierczak et al. (2003). However, these genes could be considered as DE with a high degree of certainty based on the BE statistics (evaluated in data corrected with either NeBC or MBC) (Table 2). While differential expression of genes inlA, lmo0438, lmo1539, lmo2389 and lmo2399 still needs to be verified by future studies, differential expression of genes lmo1580, lmo2269, inlD, lmo0405, lmo2205, and lmo2386 was confirmed by Raengpradub et al. (2008) (based on the adj. p-value = 0.05 and fold change = 2 thresholds, and, for genes lmo1580, lmo2269, and inlD, by reasonably high B-statistics). In addition, differential expression of inlA and inlD has been confirmed, at least under some environmental conditions, by McGann et al. (2007) using quantitative reverse transcription polymerase chain reaction.

Kazmierczak et al. (2003) did not find evidence of differential expression for genes lmo0593, lmo1933, ctc, lmo0880 or lmo2158 during stationary phase. However, the BE statistics evaluated for genes lmo0593, lmo1933 and ctc were within the optimal threshold range for the data corrected by MBC but above the 95th percentile of the optimal threshold for the data corrected by NeBC, indicating differential expression (Table 2). The opposite was determined for genes lmo0880 and lmo2158, with the BE statistics estimated after MBC and NeBC being above the 95th percentile and between the 5th and 95th percentiles of the optimal threshold, respectively (Table 2). Differential expression of all five of these genes was confirmed by Raengpradub et al. (2008) (with the adj. p-value < 0.05, fold change > 2, and by reasonably high B-statistics).

For the genes rsbV and qoxA, the BE statistics evaluated after NeBC were above the 95th percentile of the optimal threshold while the BE statistics derived after MBC were within the 5th to 95th percentiles range of the optimal threshold, both results providing fairly good evidence of differential expression (Table 2). While differential transcription of rsbV in stationary-phase cells has been confirmed by Becker et al. (1998), neither Kazmierczak et al. (2003) nor other known studies confirmed differential expression of qoxA during stationary phase. 
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Table 2. Empirical Bayes Extreme Value Distribution Mixture Model (BE) (only genes found to be differentially expressed by either Kazmierczak et al. (2003) or above the 5th percentile of the optimal threshold for BE are shown).

	 
	Osmotic Stress
	Stationary Phase

	NAME
	K’03a
	FC b
	BE (NeBC) c
	BE (MBC) d
	K’03
	FC
	BE (NeBC)
	BE (MBC)

	opuCD
	1
	4.0
	20.12e
	4.69
	1
	5.7
	18.65
	11.32

	lmo0669
	1
	10.0
	20.09
	18.84
	1
	9.5
	20.00
	17.68

	lmo2230
	1
	16.7
	19.91
	48.93
	1
	16.3
	13.93
	27.43

	lmo1694
	1
	9.8
	16.30
	18.70
	1
	10.4
	19.75
	17.65

	sepA
	1
	9.6
	15.98
	20.01
	1
	12.9
	15.67
	16.87

	lmo2067
	1
	8.4
	15.57
	23.68
	1
	18.2
	15.69
	28.78

	opuCA2 f
	1
	5.4
	13.69
	13.23
	1
	13.0
	24.57
	20.68

	opuCA
	1
	3.6
	12.48
	5.46
	1
	6.2
	23.03
	14.38

	lmo2085
	1
	8.0
	13.65
	29.48
	1
	8.2
	11.16
	20.26

	lmo1698
	1
	2.6
	12.56
	2.33
	1
	2.0
	12.09
	1.05

	lmo0784
	1
	4.7
	12.39
	14.86
	1
	4.4
	9.65
	13.81

	lmo0794
	1
	3.5
	11.38
	10.18
	1
	5.5
	13.76
	12.66

	lmo2673
	1
	6.2
	10.39
	17.05
	1
	6.0
	10.75
	17.02

	lmo2570
	1
	4.0
	10.24
	15.46
	1
	6.8
	3.08
	17.68

	lmo1433
	1
	4.8
	9.78
	12.47
	1
	5.3
	13.29
	12.98

	lmo2695
	1
	4.1
	9.30
	5.04
	1
	4.2
	22.24
	7.15

	opuCC
	1
	3.6
	9.18
	4.32
	1
	5.2
	19.15
	14.91

	lmo2463
	1
	2.9
	9.18
	14.17
	1
	4.5
	10.28
	14.96

	lmo2434
	1
	4.1
	9.08
	9.39
	1
	4.8
	14.33
	11.64

	opuCB
	1
	3.0
	8.24
	7.38
	1
	4.7
	13.19
	11.63

	lmo1606
	1
	2.3
	7.59
	1.87
	1
	2.6
	14.85
	8.60

	lmo2602
	1
	6.1
	7.10
	13.54
	1
	3.4
	9.28
	11.99

	lmo1602
	1
	2.1
	6.94
	-0.39
	1
	2.2
	12.24
	6.42

	sigB
	1
	1.9
	6.78
	-5.37
	1
	2.3
	5.01
	0.96

	lmo0911
	1
	1.8
	6.32
	-3.03
	1
	1.9
	11.13
	5.27

	lmo0994
	1
	4.4
	6.19
	20.57
	1
	6.9
	7.70
	15.25

	rsbX
	1
	1.9
	6.03
	0.93
	1
	2.1
	5.34
	1.12

	lmo1421
	1
	2.1
	5.84
	4.74
	1
	2.1
	7.62
	5.04

	lmo0524
	1
	1.7
	5.67
	-0.83
	1
	2.9
	12.93
	8.03

	rsbW
	1
	1.8
	5.15
	-3.95
	1
	2.3
	8.59
	-0.03

	inlE
	1
	2.7
	4.64
	12.71
	1
	2.3
	7.92
	14.41

	lmo2485
	1
	1.9
	3.57
	5.43
	1
	3.7
	5.64
	13.87

	ltrC
	1
	2.1
	3.42
	3.30
	1
	2.0
	8.20
	4.91

	lmo1883
	1
	2.8
	3.35
	10.29
	1
	2.0
	4.26
	4.87

	lmo2511
	1
	1.6
	2.74
	0.60
	1
	2.1
	9.83
	7.41

	pdhA
	1
	1.4
	0.44
	-6.54
	1
	1.5
	3.40
	-6.45

	lmo0593
	1
	2.2
	13.42
	6.35
	0
	2.3
	12.82
	4.08

	inlA
	1
	4.1
	12.69
	9.01
	0
	4.1
	19.83
	13.57

	inlH g
	1
	8.3
	8.99
	19.37
	0
	5.4
	9.16
	12.56

	inlD
	1
	2.0
	1.96
	2.40
	0
	2.2
	5.56
	7.72

	lmo0405
	1
	2.6
	8.48
	10.92
	0
	4.5
	15.21
	17.72

	lmo2269
	1
	2.9
	6.40
	12.97
	0
	5.0
	8.85
	12.02

	lmo0438
	1
	2.1
	6.21
	5.63
	0
	3.2
	11.96
	14.84

	lmo1933
	1
	2.0
	4.74
	0.86
	0
	2.0
	10.03
	7.17

	rsbV
	1
	1.8
	3.31
	-3.60
	0
	2.1
	13.29
	1.66

	lmo1539
	1
	2.4
	3.20
	3.57
	0
	2.3
	18.37
	12.04

	lmo2205
	1
	1.7
	2.01
	-0.51
	0
	3.3
	21.00
	10.25

	lmo2389
	1
	1.4
	1.88
	-2.80
	0
	3.6
	18.44
	15.62

	lmo1580
	1
	1.6
	0.74
	-0.95
	0
	2.7
	14.87
	14.75

	lmo2399
	1
	1.4
	-0.16
	0.88
	0
	2.4
	9.20
	11.42

	lmo2386
	1
	1.4
	-0.36
	-3.77
	0
	2.4
	8.77
	9.30

	qoxA
	1
	1.4
	-0.39
	-6.63
	0
	1.9
	9.57
	6.15

	ctc
	1
	1.3
	-1.77
	-5.69
	0
	2.2
	9.52
	-0.12

	inlC2
	0
	8.0
	11.01
	20.67
	1
	6.1
	10.03
	12.95

	inlB
	0
	3.8
	9.63
	14.07
	1
	2.1
	7.80
	7.76

	lmo0956
	0
	1.5
	1.00
	-6.43
	1
	1.4
	2.96
	-5.88

	lmo2670
	0
	2.4
	8.55
	9.07
	0
	1.4
	-0.84
	1.04

	lmo0880
	0
	3.0
	8.25
	9.58
	0
	2.0
	4.49
	8.66

	lmo2158
	0
	2.3
	4.03
	8.28
	0
	2.5
	4.23
	8.74

	lmo0654
	0
	1.6
	2.69
	6.44
	0
	1.7
	0.99
	3.50

	lmo0605
	0
	1.6
	2.50
	-2.27
	0
	1.3
	2.29
	-12.38

	lmo0629
	0
	1.6
	1.84
	1.70
	0
	1.5
	-0.05
	1.50

	lmo0953
	0
	2.8
	1.43
	9.96
	0
	1.4
	-1.12
	1.22

	lmo1295
	0
	1.6
	1.38
	-2.61
	0
	1.3
	-3.32
	-7.68

	lmo2733
	0
	1.5
	0.64
	1.97
	0
	1.2
	-5.78
	-2.07

	mecA
	0
	1.3
	-0.07
	-4.39
	0
	1.4
	1.37
	-9.02

	lmo1781
	0
	1.5
	-0.20
	4.16
	0
	1.2
	-4.70
	-6.20

	lmo2454
	0
	1.2
	-2.67
	1.78
	0
	1.0
	-10.98
	-11.85

	sod
	0
	1.2
	-3.61
	-7.11
	0
	1.7
	3.00
	-5.49

	lmo1340
	0
	1.2
	-3.92
	-5.19
	0
	1.5
	0.47
	-4.02

	lmo1687
	0
	1.0
	-4.22
	-6.80
	0
	1.4
	-0.73
	-1.83

	lmo2140
	0
	1.1
	-5.78
	0.19
	0
	1.1
	-11.30
	-15.75


aK’03 = Results reported by Kazmierczak et al. (2003): previously reported differentially and non-differentially expressed genes are indicated by “1” and “0”, respectively; bFC = fold change estimated in this study; cNeBC = Normal-exponential convolution background correction method; dMBC =Multiplicative background correction procedure; eGenes whose BE values were above the optimal threshold range shown in Fig. 1 are shown in bold, genes whose BE values were within the optimal threshold range are shown in regular font, and genes whose BE values were below the optimal threshold range are shown in italics and grey font; fGene names opuCA and opuCA2 denote the same gene and are highlighted in grey; gThe probes for inlH and inlD target the same gene (inlD) in the strain used by Kazmierczak et al. (2003); these probes are highlighted in grey.
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