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Abstract: Circular bacterial chromosomes have highly polarized nucleotide composition in the two replichores, and this 
genomic strand asymmetry can be visualized using GC skew graphs. Here we propose and discuss the GC skew index 
(GCSI) for the quantifi cation of genomic compositional skew, which combines a normalized measure of fast Fourier trans-
form to capture the shape of the skew graph and Euclidean distance between the two vertices in a cumulative skew graph 
to represent the degree of skew. We calculated GCSI for all available bacterial genomes, and GCSI correlated well with the 
visibility of GC skew. This novel index is useful for estimating confi dence levels for the prediction of replication origin and 
terminus by methods based on GC skew and for measuring the strength of replicational selection in a genome.
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Introduction
In circular bacterial chromosomes, the replication process starts from a fi nite replication origin (ori) 
and continues bidirectionally along the two arms (i.e. the replichores) until the replication complex 
reaches the replication terminus (ter), located directly opposite of ori (Rocha, 2004a; Rocha, 2004b). 
Replication is obviously the most fundamental and essential process in the cell cycle of bacteria, and 
replication also exerts genome-wide mutational and selection pressure, shaping genomic polarity with 
asymmetrically biased nucleotide composition in leading and lagging strands (Lobry and Louarn, 2003; 
Lobry and Sueoka, 2002). This compositional skew can be easily observed by plotting the normalized 
excess of guanine (G) over cytosine (C) content in a subgenomic region with sliding windows along 
the complete genome sequence (Lobry, 1996). Such a GC skew graph segregates the genome into two 
regions: one with an excess of G over C corresponding to the leading strand, and the other with an 
excess of C over G corresponding to the lagging strand. Moreover, the shift points of the GC skew 
graphs are reportedly correlated with the loci of ori and ter (Frank and Lobry, 1999). GC skew is 
observed in many bacterial species with circular chromosomes, although with varying clarity of the 
shift points, and GC skew is usually not detectable in symbionts and bacteria with linear chromosomes 
(Worning et al. 2006) or in archaeal genomes, which employ different machinery for the replication 
process (Grabowski and Kelman, 2003; Lopez et al. 1999; Myllykallio et al. 2000). GC skew is also 
observed in local genomic regions primarily introduced by RNA synthesis (Fujimori et al. 2005), but 
the overall genomic polarity due to replication is present regardless of these local effects, and the GC 
skew is thus observed in intergenic regions as well as in the third nucleotide positions in codons. Although 
the underlying causes for GC skew is not completely understood, hydrolytic deamination of cytosine 
in the leading strand in single-stranded state during replication, is suggested as the major contributing 
factor (Rocha, 2004b).

Because only a few ori and ter positions had been identifi ed by experimental means, analysis of GC 
skew was fi rst utilized for the computational prediction of ori and ter positions by examining available 
genome sequences (Frank and Lobry, 2000). Similar method using nucleotide gradients of T/C and 
A/G is utilized for the detection of unidirectional replication in mitochondria (Krishnan et al. 2004; 
Seligmann et al. 2006). To improve the accuracy of prediction, cumulative diagrams are commonly 
employed to balance out the noise in sequence composition and to eliminate the requirement for window 
slides (Grigoriev, 1998), coupled with purine and keto excesses and GC skew (Freeman et al. 1998). 
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However, predictions based on these methods are 
less accurate in genomes where GC skew cannot 
be strongly observed (Zawilak et al. 2001). To 
observe the control of replicational selection on 
the various genomic properties, genomic compo-
sitional skews are also used in conjunction with 
other genomic features such as the gene orientation 
(McLean et al. 1998), the distribution of RAG 
oligomers recognized by the FtsK translocase 
(Hendrickson and Lawrence, 2006), and the codon 
bias of genes along the genome (Daubin and 
Perriere, 2003). To our knowledge, however, no 
method to quantify the strength of GC skew has 
been proposed; therefore, it is diffi cult to compare 
the effects of replicational selection across bacterial 
genomes.

In this work, we present the GC skew index 
(GCSI), which quantifi es the strength of GC skew 
of a given genome by combining Fourier power 
spectral analysis with the Euclidean distance 
between the maximum and minimum of the cumu-
lative skew vector. Spectral analysis using fast 
Fourier transform (FFT) is able to identify the 
frequency components contributing to a given 
signal, and it has been applied successfully to the 
fi eld of bioinformatics (Dodin et al. 2000; Katoh 
et al. 2002; Yin and Yau, 2005). Because GC skew 
emerges from the mutational selection in the two 
replichores, the greatest contributing frequency 
component of GC skew should be at 1 Hz, with 
two clear shift points. This observation of a 1-Hz 
signal combined with the degree of skew calculated 
by the distance measure between the two vertices 
of a cumulative skew diagram effectively quantifi es 
the skew of genomic compositional asymmetry.

Materials and Methods

Sequences and software
Complete circular chromosomal sequences of 303 
bacteria and complete genome sequences of 29 
archaeal genomes in GenBank format were selected 
and obtained from the NCBI RefSeq FTP reposi-
tory (ftp://ftp.ncbi.nih.gov/genomes/Bacteria/). All 
analyses were conducted using the G-language 
Genome Analysis Environment version 1.6.11 
(Arakawa et al. 2003; Arakawa and Tomita, 2006). 
The positional coordinate system for the genomic 
sequence used in this work was set to originate at 
0, unlike that of GenBank, which uses 1 for the 
position of the fi rst base.

Calculation of GC skew
GC skew was defi ned as the normalized excess of 
C over G in a given sequence, (C − G)/(C + G), 
which is calculated with sliding windows along 
the genome. GC skew is defi ned to be 0 when the 
amount of C equals that of G. To eliminate the use 
of window slides, cumulative skew can be calcu-
lated as the cumulative sum of the walker graph 
score at each nucleotide position along the genome, 
with scores A = 0, T = 0, G = 1, and C = −1. In this 
work, however, the cumulative GC skew was 
calculated by taking the cumulative sum of the GC 
skew in each of the windows, to normalize the 
cumulative skew strength without it being affected 
by the length of the genome.

Fast fourier transform
FFT is the computationally optimized derivation of 
discrete Fourier transform (DFT) for the number of 
sampling units in the power of two. FFT transforms 
a given signal in the time domain to reveal the 
frequency components comprising the input signal. 
GC skew can be thought of as a signal along the 
continuous axis of genomic position, which was 
used in place of the time domain in this work. DFT 
F(k) of a signal of length N, f (n), where n = 0, 1, …, 
N − 1, at frequency k was calculated as follows:

(1)

where i =       .  The power spectrum PS(k) of F(k) 
was further defi ned as

 
at each frequency k. In this power spectrum, GC 
skew shows the greatest contributing component 
at 1-Hz frequency, corresponding to the two repli-
chores shifting between two regions of opposite 
polarity as in a sine curve (Arakawa et al. 2007). 
The Math:FFT module of Perl (http://search.cpan.
org/~rkobes/Math-FFT-1.28/FFT.pm) was used for 
FFT calculation. To level the effects of genome 
size when comparing the diverse bacterial species, 
all genome sequences were divided into 4096 
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FFT calculation, and here 212 = 4096 windows were 
used to take account of the effects of gene posi-
tioning, since this window size roughly corre-
sponds the size of genes (about 1kbp) in bacterial 
genomes. This window size also eliminates other 
local mutational factors including those within 
genes, generated by functional requirements in 
RNA synthesis and translation.

GC skew index
Because cumulative skew should remain around 
zero under conditions of no strand bias and inversely 
increase its value in both positive and negative 
directions where bias is strong, Euclidean distance 
between the maximal and minimal vertices can be 
used as a measure of skew. The limitation of this 
approach and the central challenge for the quantifi -
cation of genomic compositional skews, however, 
reside in the mathematical assessment of the skew 
structure to have exactly two regions physically 
balanced in length but with opposite polarity of 
nucleotide content. FFT is a good method for such 
a purpose, because it is able to reveal the contrib-
uting frequency components. Therefore, we used 
FFT to assess the fi tness of the skew to the replica-
tional selection model and combined this with the 
Euclidean distance between the two vertices of 
cumulative skew to calculate the GCSI. The GCSI 
is defi ned as the normalized average of the Euclidean 
distance between the two vertices of cumulative 
skew (dist) and the ratio of spectral strength at 1 Hz 
and the average strength of spectra in frequency 
regions 2 Hz or above (SR). Because the replica-
tional selection is the single most dominant factor 
for GC strand bias, the ratio of spectral strength at 
1-Hz frequency and that of all other spectra or their 
average must be greater than 1. SR was normalized 
by division with the rounded maximal SR of all 
bacterial genomes, which we defi ned here as 6000. 
Likewise, dist was normalized by 600.

Statistical assessment 
of the signifi cance of GCSI
Signifi cance of the GCSI values is tested using the 
distribution of GCSI calculated using two sets of 
randomized data: GCSI calculated using shuffl ed 
GC skew, where the window order is randomized 
using the GC skew values calculated with the 
original genome sequence, and GCSI calculated 
using shuffl ed genome, where the entire nucleotide 

sequence of the genome is shuffl ed while conserving 
the original nucleotide content. Due to calculation 
costs, statistical test was conducted using 1000 
shuffl ed GC skew and 100 shuffl ed genome data 
sets. Distribution of the resulting GCSI values for 
the randomized data set was fi rstly tested for its 
normality using Kolmogorov-Smirnov Lilliefors 
test, and the signifi cance of the original GCSI value 
is calculated using the z-score in the distribution of 
the randomized data set.

Results
To test the applicability of GCSI for the quantifi ca-
tion of GC skew strength, we fi rst assessed the 
correlation between the Euclidean distance of the 
two vertices of cumulative GC skew, dist, and the 
Fourier power spectrum ratio, SR, using all 
genomes (Fig. 1). The two measures correlated 
with an R2 value of 0.6673, showing that the 
predominance of the 1-Hz frequency component 
leads to a stronger degree of skew.

Using the measures dist and SR, GCSI was 
calculated for 304 bacterial genomes; 50 selected 
species are shown in Table 1 (see supplementary 
information for comprehensive listings). From the 
comprehensive list, nine genomes were further 
selected to illustrate the GC skew graphs plotted 
with 500 windows at various GCSI values (Fig. 2). 
As a control, GCSI was also calculated for 29 
archaeal genomes, most of which showed no GC 
skew (Table 2). Because GCSI was normalized by 
the rounded maximum values of SR and dist, it 
ranged from 0 to 1. GCSI in bacterial genomes 
ranged from 0.006 for Gloeobacter violaceus to 
0.815 for Clostridium perfringens (mean, 0.207; 
median, 0.145; SD, 0.173). The majority of archaeal 
genomes had GCSI <0.05, and the highest GCSI 
among archaeal genomes (0.122 of Halobacterium 
sp.) was low compared to those of bacterial genomes. 
GC skew was not clearly observable in species with 
GCSI <0.05, but it showed clear shift points when 
GCSI >0.10. Due to the limited number of iterations, 
normality test for the statistical assessment using 
shuffl ed genome sequence did not score well, but 
that using shuffl ed GC skew passed the test in all 
genome analyzed. The z-score was generally low 
and therefore not signifi cant when GCSI <0.05 
(especially <0.02), where the GCSI values may not 
be accurate. On the other hand, GCSI >0.05 scored 
extremely high z-scores, and therefore these values 
accurately depict the polarity of the genomes.
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As can be seen from the GC skew graphs in 
Figure 2, the degree of skew correlates with GCSI. 
No skew was observable for G. violaceus and 
Synechococcus elongatus PCC 7942, with GCSI 
values of 0.006 and 0.023, respectively, but a 
gradual rise from negative values to positive values 
was observed for Synechococcus sp. CC9605, with 
a GCSI of 0.065, although the skew was not well 
defi ned. GC skew became visible at a GCSI of 
0.098 in Escherichia coli K12, and the clarity was 
increased in correlation with the GCSI values for 
scores greater than 1, as represented by the 
increasing range of the y-axis from ±0.15 at GCSI 
values around 1 to ±0.4 at a GCSI of 0.815.

Discussion
The nucleotide sequence of a genome is structured 
and controlled by a myriad of selection pressures, 
especially in subgenomic regions, as typifi ed by the 
fact that coding regions are shaped by the essential 
order and usage of codons. In addition to such 
requirements in the subgenomic regions, circular 

bacterial chromosomes experience genome-wide 
selection through the replication process. The chiral 
nucleotide composition in the two replication arms 
is signifi cant; however, with regard to the evolu-
tionary aspects of replicational selection on bacterial 
chromosomes, no useful method to quantify the 
degree of genomic compositional asymmetry has 
been proposed, unlike the wealth of codon bias 
measures (Suzuki et al. 2005). This lack of indices 
for genomic compositional skews was likely due to 
the difficulty of mathematical formulation and 
detection of the skewing shape of GC skew graphs. 
To distinguish the degree of skew, we utilized FFT 
to observe the predominance of the 1-Hz frequency 
component, which corresponds to the replicational 
selection on the two replichores, over other 
frequency components. Combined with the 
Euclidean distance between the two vertices in 
cumulative skew graphs, the formulated GCSI 
captured the strength of GC skew in bacterial chro-
mosomes, as shown by the above results. GCSI 
scores are diverse even within bacterial genomes 
with circular chromosomes, ranging from a number 

Figure 1. Scatter plot of spectral ratio RS against the Euclidean distance between the two vertices in cumulative graph dist. RS measures 
the goodness-of-fi t of the “shape” of the overall GC skew to be partitioned into two segments corresponding the two replichores, by calculat-
ing the relative predominance of the spectral strength of the 1-Hz frequency component over other frequencies upon applying Fast Fourier 
Transform. dist measures the degree of bias in the leading and lagging strands, by calculating the Euclidean distance between the average 
GC skew in the two replichores. RS is generally correlated with dist, therefore combination of these two measures as GCSI should correctly 
represent both the shape of the graph and the degree of skew.
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of genomes with extremely low values therefore 
implying the lack of observable GC skew in the 
genome, to groups of genomes with clear skews as 
can be seen in Bacilli. 

The majority of the archaeal genomes had 
GCSI <0.05, at which point no noticeable skew 
is observed even in bacterial genomes. This is 
also confi rmed by the z-score in the statistical 
test using randomized data, with low z-scores 
(therefore implying less signifi cance) when GCSI 
is less than 0.05. Thus, 0.05 can be employed as 
a threshold value to determine whether GC skew 
is present in a genome and therefore whether 
replicational selection is acting on the organism. 
Because the GCSI values do not show a Gaussian 

distribution, however, it should be noted that the 
indices are not necessarily proportionate with 
each other. Therefore, GCSI values should not 
be compared in terms of ratios but in terms of 
their rank orders. For the direct comparison of 
quantitative degrees of skew calculated as the 
ratio of two values, the use of Euclidean distance 
may be more suitable. However, significant 
Euclidean distance between the two vertices of 
cumulative skew may not always result from the 
polarity exhibited by the GC skew graph; it could 
also result from local regions of highly biased 
nucleotide content. Therefore, to ascertain that 
the skews are controlled by replicational selec-
tion, genomes used for such analyses should be 
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Figure 2. GC skew graphs plotted with 500 windows for nine bacteria at different levels of GCSI. GC skew is not observable for the fi rst two 
species at GCSI <0.05, and becomes evident at GCSI >0.08. At GCSI >0.1, graphs increase their skewness and the shift points and two 
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selected beforehand using GCSI or SR at 
suffi ciently high thresholds (e.g. 0.07 for GCSI 
and 200 for SR, also noting the z-scores).

GCSI would be a useful index for the estimation 
of confi dence levels for bioinformatics analyses 
using genomic compositional skews. Predictions 
of replication origin and terminus by the observa-
tion of shift points (i.e. vertices) of cumulative 
skew diagrams become erroneous when the GC 
skew is not well defi ned. However, the confi dence 
level can be easily estimated by taking into account 
of the magnitude of the GCSI. In this work we have 
only described the index for GC skew, although 
the same method is applicable to purine and keto 
excesses or any other genomic compositional 
skews, given that the selection is on the two repli-
chores. Similarly, for comparative studies of 
genomic features related to evolutionary pressures 
and replication machinery, GCSI can also be used 
as a measure of replicational selection.
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Suppliment Material


new-gcsi.txt

		

																				shuffled GC skew								shuffled genome

						species		accession		GCSI		SR		dist		mean		SD		z-score		p-value (Lilliefors)		mean		SD		z-score		p-value (Lilliefors)

						Gloeobacter violaceus PCC 7421		NC_005125		0.006		2.006		7.103		0.0060015479		7.88E-05		1		8.08E-62		0.002586589		0.0006709922		5		0.014

						Synechococcus sp. JA-3-3Ab		NC_007775		0.007		1.701		7.912		0.0066810805		9.07E-05		0		6.43E-78		0.0052666763		0.0007049574		2		0.003

						Thermosynechococcus elongatus BP-1		NC_004113		0.008		2.832		9.118		0.0076822728		8.26E-05		1		2.57E-66		0.0047053012		0.0008450888		3		0.329

						Synechocystis sp. PCC 6803		NC_000911		0.009		0.296		10.443		0.0087837491		8.10E-05		0		1.12E-68		0.0058822335		0.0007061094		4		0.000

						Nostoc sp. PCC 7120		NC_003272		0.009		2.051		10.930		0.0091880271		8.16E-05		1		8.56E-75		0.0062428807		0.0004003952		7		0.087

						Bifidobacterium longum NCC2705		NC_004307		0.009		0.608		11.172		0.0093946045		8.51E-05		0		2.91E-70		0.0037809965		0.0009613698		5		0.000

						Synechococcus sp. JA-2-3B'a(2-13)		NC_007776		0.010		0.976		11.438		0.0096166479		8.80E-05		0		4.94E-78		0.0054239477		0.0007177034		5		0.502

						Anabaena variabilis ATCC 29413		NC_007413		0.011		2.202		12.389		0.0104061558		8.31E-05		1		9.35E-72		0.0075442173		0.0003400585		8		0.024

						Mycobacterium avium subsp. paratuberculosis K-10		NC_002944		0.016		36.575		15.986		0.013401618		7.64E-05		38		1.33E-59		0.0054171579		0.0003726504		29		0.235

						Aquifex aeolicus VF5		NC_000918		0.017		0.216		20.879		0.0174839812		8.59E-05		0		5.15E-73		0.0104198923		0.0010288949		6		0.004

						Leifsonia xyli subsp. xyli str. CTCB07		NC_006087		0.019		16.530		20.731		0.0173612164		9.24E-05		13		6.76E-89		0.0038722343		0.0008290109		17		0.744

						Mycoplasma hyopneumoniae 232		NC_006360		0.019		0.149		22.387		0.0187410727		9.19E-05		0		3.39E-86		0.008963597		0.0020921013		4		0.015

						Mycobacterium sp. MCS		NC_008146		0.019		55.187		17.242		0.0144465567		7.86E-05		57		3.17E-70		0.002722814		0.0005890345		27		0.002

						Thermobifida fusca YX		NC_007333		0.020		3.792		22.985		0.0192354643		8.19E-05		2		9.68E-71		0.0042666221		0.0005869226		25		0.100

						Nocardia farcinica IFM 10152		NC_006361		0.021		36.399		21.708		0.0181715987		8.10E-05		36		1.67E-67		0.0050595779		0.0003538967		45		0.048

						Mycoplasma hyopneumoniae J		NC_007295		0.021		2.414		25.103		0.0210015768		8.32E-05		1		1.25E-71		0.0088878802		0.0018215013		6		0.079

						Deinococcus geothermalis DSM 11300		NC_008025		0.022		37.874		22.511		0.0188378649		7.77E-05		39		9.04E-66		0.0065049783		0.0006482886		23		0.063

						Synechococcus elongatus PCC 6301		NC_006576		0.022		42.671		22.658		0.0189644461		8.55E-05		40		2.50E-76		0.0035091629		0.0008256441		22		0.017

						Synechococcus elongatus PCC 7942		NC_007604		0.024		35.953		24.632		0.0206121327		8.28E-05		35		8.91E-63		0.0050433276		0.0009382671		19		0.022

						Mycoplasma hyopneumoniae 7448		NC_007332		0.027		7.263		31.167		0.0260559916		8.23E-05		6		4.35E-66		0.0113225128		0.002025196		7		0.158

						Erythrobacter litoralis HTCC2594		NC_007722		0.028		98.859		23.281		0.0194842556		7.70E-05		105		4.76E-53		0.0068503085		0.0005629632		36		0.003

						Acidobacteria bacterium Ellin345		NC_008009		0.032		40.997		33.808		0.028257425		8.42E-05		39		3.65E-75		0.004958903		0.0004386742		60		0.018

						Mycoplasma synoviae 53		NC_007294		0.033		31.681		36.690		0.030659331		8.56E-05		29		2.54E-73		0.0099213561		0.0024139658		9		0.000

						Shigella boydii Sb227		NC_007613		0.035		120.160		29.756		0.024877832		7.99E-05		124		7.41E-67		0.009253792		0.0005184784		49		0.000

						Mycoplasma pneumoniae M129		NC_000912		0.036		25.836		40.546		0.0338696639		8.59E-05		24		1.85E-82		0.0113956999		0.0017078236		14		0.519

						Corynebacterium efficiens YS-314		NC_004369		0.036		72.370		36.410		0.0304273572		8.89E-05		66		3.14E-78		0.0084299136		0.0005119939		54		0.001

						Bradyrhizobium japonicum USDA 110		NC_004463		0.040		204.482		26.988		0.022575869		8.27E-05		205		1.46E-61		0.0022958452		0.000461793		80		0.013

						Anaeromyxobacter dehalogenans 2CP-C		NC_007760		0.040		144.098		33.259		0.0277971694		7.83E-05		152		1.46E-61		0.0089360314		0.0003092096		99		0.000

						Frankia alni ACN14a		NC_008278		0.040		125.894		35.514		0.0296755044		7.46E-05		139		1.95E-54		0.0051529738		0.0002631714		132		0.006

						Thermus thermophilus HB8		NC_006461		0.041		77.554		41.318		0.0345188073		8.98E-05		71		1.07E-76		0.0180536206		0.0003750608		60		0.000

						Porphyromonas gingivalis W83		NC_002950		0.042		57.881		44.126		0.0368534852		7.90E-05		59		1.52E-62		0.0100022141		0.0006656718		47		0.112

						Yersinia pestis biovar Microtus str. 91001		NC_005810		0.042		32.664		46.785		0.0390659474		7.87E-05		33		2.95E-69		0.011205365		0.0003779757		80		0.004

						Mesorhizobium sp. BNC1		NC_008254		0.042		172.986		33.198		0.0277488761		8.13E-05		176		2.82E-64		0.0098251842		0.000325466		99		0.029

						Thiobacillus denitrificans ATCC 25259		NC_007404		0.042		161.970		34.606		0.0289216482		8.35E-05		160		2.43E-69		0.0039385643		0.0007033609		54		0.923

						Aster yellows witches'-broom phytoplasma AYWB		NC_007716		0.043		3.250		50.629		0.0422747474		7.93E-05		2		8.75E-58		0.0270716172		0.0016226194		9		0.038

						Onion yellows phytoplasma OY-M		NC_005303		0.043		0.962		51.517		0.0430178122		8.72E-05		0		4.81E-70		0.0172258368		0.0017785056		14		0.138

						Rhodopseudomonas palustris BisB18		NC_007925		0.045		240.114		30.422		0.0254346622		7.99E-05		249		2.08E-61		0.0083112876		0.0002452508		151		0.094

						Thermus thermophilus HB27		NC_005835		0.047		118.326		44.735		0.0373615031		8.52E-05		114		6.19E-77		0.0074372819		0.0007101859		55		0.747

						Novosphingobium aromaticivorans DSM 12444		NC_007794		0.047		193.972		37.118		0.0310132269		8.10E-05		198		7.38E-68		0.0039504621		0.0007562046		57		0.000

						Tropheryma whipplei str. Twist		NC_004572		0.048		9.110		56.698		0.0473325094		8.84E-05		7		1.78E-79		0.0259800644		0.0008828049		24		0.063

						Shigella dysenteriae Sd197		NC_007606		0.048		114.716		46.390		0.0387379518		8.13E-05		116		3.31E-74		0.0175651516		0.0002514094		121		0.038

						Tropheryma whipplei TW08/27		NC_004551		0.048		14.022		56.527		0.0471889879		8.15E-05		13		2.36E-64		0.009588147		0.0011218971		34		0.450

						Caulobacter crescentus CB15		NC_002696		0.049		216.760		36.693		0.0306620158		8.62E-05		208		1.47E-73		0.0070978308		0.0004106245		101		0.005

						Rhodopseudomonas palustris HaA2		NC_007778		0.049		278.075		30.860		0.0257979049		7.92E-05		291		7.91E-65		0.0069040635		0.000343305		122		0.000

						Bordetella pertussis Tohama I		NC_002929		0.050		159.488		43.434		0.0362786178		8.12E-05		162		7.35E-63		0.0136689158		0.000228006		157		0.002

						Mesorhizobium loti MAFF303099		NC_002678		0.050		205.836		39.588		0.0330724754		8.31E-05		205		7.33E-71		0.027032783		0.0001108559		208		0.001

						Mycoplasma pulmonis UAB CTIP		NC_002771		0.051		40.999		57.327		0.047851687		7.76E-05		43		4.57E-64		0.0088062268		0.0017893031		23		0.006

						Sphingopyxis alaskensis RB2256		NC_008048		0.053		264.706		37.655		0.0314621529		8.69E-05		252		6.16E-80		0.0052604578		0.0006278343		76		0.096

						Geobacter sulfurreducens PCA		NC_002939		0.054		167.963		47.796		0.0399110341		8.49E-05		163		1.80E-80		0.0071645324		0.0004005741		116		0.024

						Sinorhizobium meliloti 1021		NC_003047		0.055		235.435		42.522		0.035518257		8.03E-05		243		9.98E-63		0.013796842		0.0003307839		124		0.000

						Frankia sp. CcI3		NC_007777		0.057		194.134		48.344		0.0403655961		7.53E-05		213		1.79E-59		0.0023514372		0.0005800212		93		0.280

						Wolbachia endosymbiont of Drosophila melanogaster		NC_002978		0.058		45.133		65.507		0.0546749908		8.60E-05		42		3.56E-69		0.0164229405		0.0011142414		37		0.022

						Shigella flexneri 5 str. 8401		NC_008258		0.061		199.968		52.752		0.0440478656		8.96E-05		185		8.54E-73		0.0079754539		0.0003682873		142		0.048

						Prochlorococcus marinus subsp. pastoris str. CCMP1986		NC_005072		0.061		35.437		69.412		0.0579255466		7.91E-05		36		8.32E-62		0.0129058935		0.001050004		45		0.267

						Rhizobium etli CFN 42		NC_007761		0.061		184.087		54.950		0.0458755488		8.14E-05		187		1.31E-63		0.0403262282		0.0001188688		175		0.030

						Mycoplasma mobile 163K		NC_006908		0.063		18.388		73.264		0.0611388425		8.58E-05		16		1.65E-69		0.0170771022		0.0023678112		19		0.652

						Nitrobacter hamburgensis X14		NC_007964		0.063		346.045		40.598		0.0339117941		8.28E-05		347		1.63E-76		0.0031102998		0.0006682452		89		0.246

						Prochlorococcus marinus str. MIT 9312		NC_007577		0.064		64.193		70.393		0.0587443608		8.49E-05		61		1.47E-72		0.0062360521		0.0014683164		39		0.061

						Rhodopseudomonas palustris BisB5		NC_007958		0.064		365.258		40.691		0.0339905065		8.07E-05		376		1.32E-66		0.0116252388		0.0002393804		220		0.000

						Synechococcus sp. CC9605		NC_007516		0.065		250.763		53.454		0.0446284794		8.30E-05		250		2.03E-69		0.0056801288		0.0007224661		82		0.036

						Rhodoferax ferrireducens T118		NC_007908		0.065		343.343		44.189		0.0369080518		8.57E-05		332		1.93E-73		0.0030249752		0.000596583		104		0.059

						Xanthomonas oryzae pv. oryzae KACC10331		NC_006834		0.066		351.605		43.884		0.0366553696		8.99E-05		324		2.07E-81		0.0033051555		0.0005858592		106		0.331

						Magnetospirillum magneticum AMB-1		NC_007626		0.066		326.478		46.880		0.0391500189		8.10E-05		334		6.08E-63		0.0102311657		0.0002635843		212		0.017

						Geobacter metallireducens GS-15		NC_007517		0.067		222.305		58.037		0.0484469241		8.58E-05		214		1.06E-76		0.0144086256		0.000270057		194		0.018

						Rubrobacter xylanophilus DSM 9941		NC_008148		0.067		172.716		63.002		0.0525884822		8.56E-05		167		1.61E-66		0.0104772732		0.0003031229		186		0.053

						Xanthomonas oryzae pv. oryzae MAFF 311018		NC_007705		0.068		353.181		45.845		0.0382880866		8.88E-05		330		2.21E-83		0.0068095334		0.0004112704		147		0.009

						Mycoplasma gallisepticum R		NC_004829		0.069		124.973		69.831		0.058275319		8.43E-05		122		3.56E-74		0.0082135101		0.0017797231		33		0.078

						Polaromonas sp. JS666		NC_007948		0.071		424.069		43.091		0.0359950843		8.13E-05		433		7.59E-58		0.0029795744		0.0006213368		109		0.003

						Prochlorococcus marinus str. NATL2A		NC_007335		0.072		138.436		73.068		0.0609772144		8.35E-05		137		6.37E-61		0.009117868		0.001203665		52		0.063

						Synechococcus sp. WH 8102		NC_005070		0.073		293.032		58.270		0.048643988		8.24E-05		295		3.99E-61		0.0036402473		0.0008505091		81		0.709

						Mycobacterium tuberculosis H37Rv		NC_000962		0.075		322.333		57.434		0.0479429293		8.04E-05		333		3.09E-66		0.0070277565		0.0003913434		172		0.011

						Wigglesworthia glossinidia endosymbiont of Glossina brevipalpis		NC_004344		0.076		46.057		86.240		0.0719527001		8.61E-05		43		1.84E-69		0.0137192365		0.0024926676		24		0.325

						Haemophilus influenzae Rd KW20		NC_000907		0.076		194.074		72.235		0.060280846		8.58E-05		187		4.89E-73		0.0171077753		0.0006533029		90		0.000

						Mycobacterium bovis AF2122/97		NC_002945		0.077		333.155		58.834		0.0491133363		8.51E-05		325		3.44E-69		0.0078770556		0.0003951192		174		0.012

						Shigella flexneri 2a str. 2457T		NC_004741		0.077		320.650		60.344		0.0503675503		8.16E-05		326		4.89E-71		0.0083861888		0.000448157		153		0.000

						Mycobacterium tuberculosis CDC1551		NC_002755		0.077		333.733		59.137		0.0493633763		7.91E-05		350		1.31E-60		0.0082944741		0.0003354297		205		0.001

						Thermotoga maritima MSB8		NC_000853		0.079		55.630		89.074		0.0743093975		7.99E-05		56		2.67E-66		0.0533168643		0.0002520339		101		0.394

						Azoarcus sp. EbN1		NC_006513		0.080		458.675		49.493		0.041332335		8.92E-05		427		1.50E-72		0.0037237058		0.0006080584		124		0.037

						Xanthomonas campestris pv. campestris str. ATCC 33913		NC_003902		0.080		470.024		48.577		0.0405623506		8.31E-05		470		6.36E-75		0.0027719497		0.0006046632		127		0.097

						Shigella sonnei Ss046		NC_007384		0.081		377.174		59.032		0.049276252		8.12E-05		385		4.33E-65		0.0045156959		0.0005991064		127		0.016

						Shigella flexneri 2a str. 301		NC_004337		0.081		327.211		64.954		0.0542110762		7.96E-05		341		1.72E-60		0.0130191126		0.0002928725		233		0.045

						Xanthomonas campestris pv. campestris str. 8004		NC_007086		0.083		458.676		54.102		0.0451637176		7.89E-05		483		2.29E-69		0.0092564105		0.0002653709		279		0.020

						Haemophilus influenzae 86-028NP		NC_007146		0.084		177.860		82.588		0.0689073083		8.17E-05		180		2.15E-63		0.0052297083		0.0012346069		63		0.143

						Ralstonia solanacearum GMI1000		NC_003295		0.084		377.477		62.655		0.0522937408		8.03E-05		390		6.01E-67		0.0201503108		0.0001669779		380		0.010

						Rhodopseudomonas palustris CGA009		NC_005296		0.084		575.557		43.582		0.0364042685		8.67E-05		551		1.65E-72		0.0060644025		0.0003155765		247		0.001

						Prochlorococcus marinus subsp. marinus str. CCMP1375		NC_005042		0.085		163.315		85.245		0.0711242524		8.45E-05		160		3.43E-64		0.0076696309		0.0013841336		55		0.039

						Xanthomonas axonopodis pv. citri str. 306		NC_003919		0.085		513.579		50.819		0.0424285055		8.08E-05		528		3.49E-73		0.0050718003		0.0004428938		180		0.000

						Mycoplasma genitalium G37		NC_000908		0.086		103.679		93.248		0.0777935718		9.01E-05		94		3.10E-78		0.0182624722		0.0024659575		27		0.007

						Xanthomonas campestris pv. vesicatoria str. 85-10		NC_007508		0.087		538.110		50.068		0.0418060157		8.61E-05		519		1.38E-78		0.0046115103		0.0005360747		152		0.003

						Nitrobacter winogradskyi Nb-255		NC_007406		0.089		528.001		54.040		0.0451168148		8.34E-05		526		6.12E-70		0.0106228789		0.0004395096		178		0.000

						Buchnera aphidicola str. APS (Acyrthosiphon pisum)		NC_002528		0.090		84.815		99.584		0.083066748		8.06E-05		86		1.40E-71		0.0222809116		0.0021424644		31		0.114

						Rickettsia bellii OSU 85-389		NC_008227		0.091		125.802		96.862		0.0808036033		8.56E-05		121		3.55E-70		0.0193942788		0.0009218716		77		0.005

						Corynebacterium jeikeium K411		NC_007164		0.094		320.235		81.291		0.0678192693		7.52E-05		353		2.13E-64		0.0124087799		0.0004254636		192		0.001

						Pseudomonas syringae pv. tomato str. DC3000		NC_004578		0.095		616.942		52.379		0.043734116		8.38E-05		612		5.20E-67		0.0038836547		0.0005246086		173		0.078

						Helicobacter pylori HPAG1		NC_008086		0.097		182.961		97.720		0.081517245		8.68E-05		174		1.75E-77		0.0080202885		0.0012259391		72		0.043

						Jannaschia sp. CCS1		NC_007802		0.098		385.038		78.523		0.0655198961		8.60E-05		372		1.35E-73		0.0368108911		0.0001358556		446		0.131

						Escherichia coli K12		NC_000913		0.098		486.480		69.038		0.0576128371		8.13E-05		497		1.84E-69		0.0049529757		0.0006899022		134		0.000

						Escherichia coli 536		NC_008253		0.098		448.992		73.053		0.0609570689		7.85E-05		475		5.20E-67		0.0116069536		0.0003431069		252		0.001

						Yersinia pestis Antiqua		NC_008150		0.102		453.936		77.309		0.0645108167		8.80E-05		428		9.04E-73		0.0039857588		0.0007186597		136		0.019

						Mycoplasma mycoides subsp. mycoides SC str. PG1		NC_005364		0.103		121.158		111.202		0.0927495506		8.13E-05		123		1.06E-69		0.0225906652		0.0011080203		72		0.135

						Psychrobacter arcticus 273-4		NC_007204		0.103		397.809		83.622		0.0697660578		7.58E-05		436		9.11E-55		0.0071455234		0.0009381047		102		0.041

						Treponema denticola ATCC 35405		NC_002967		0.103		315.744		91.896		0.0766634866		7.87E-05		333		4.77E-57		0.0305046007		0.0003318254		218		0.062

						Psychrobacter cryohalolentis K5		NC_007969		0.103		413.492		82.510		0.0688426704		7.96E-05		431		2.33E-58		0.007532034		0.0006351968		150		0.627

						Corynebacterium glutamicum ATCC 13032		NC_006958		0.104		321.871		92.134		0.0768615658		8.03E-05		333		1.69E-61		0.0121126937		0.0003539403		258		0.044

						Escherichia coli UTI89		NC_007946		0.104		508.844		74.114		0.061839153		7.70E-05		549		1.51E-68		0.0074917419		0.000331904		291		0.132

						Brucella melitensis biovar Abortus 2308		NC_007624		0.106		398.174		86.769		0.072390981		8.94E-05		370		3.57E-85		0.0274395509		0.0006030949		129		0.017

						Pseudomonas entomophila L48		NC_008027		0.106		558.695		71.357		0.0595485609		8.51E-05		546		2.08E-71		0.006482659		0.000351934		282		0.006

						Helicobacter pylori J99		NC_000921		0.106		187.288		108.770		0.0907260889		8.31E-05		186		2.02E-66		0.0186943037		0.0007014822		124		0.008

						Pseudomonas fluorescens PfO-1		NC_007492		0.108		648.236		64.310		0.0536768769		8.38E-05		643		2.00E-65		0.0079757987		0.0002545921		391		0.000

						Rickettsia bellii RML369-C		NC_007940		0.108		115.986		117.947		0.0983698178		8.01E-05		119		3.55E-68		0.0522198176		0.0004510558		123		0.004

						Buchnera aphidicola str. Sg (Schizaphis graminum)		NC_004061		0.109		83.680		121.798		0.1015820968		8.69E-05		79		1.75E-77		0.0379699289		0.001758905		40		0.186

						Yersinia pestis CO92		NC_003143		0.109		447.970		85.680		0.0714839619		8.06E-05		461		2.21E-60		0.0180945758		0.0002333822		388		0.042

						Corynebacterium glutamicum ATCC 13032		NC_003450		0.109		339.955		97.036		0.0809443959		8.09E-05		348		1.79E-68		0.0163424338		0.000298915		310		0.000

						Roseobacter denitrificans OCh 114		NC_008209		0.111		651.348		67.811		0.0565939929		9.08E-05		596		1.40E-85		0.0036080331		0.0007858231		136		0.001

						Escherichia coli CFT073		NC_004431		0.111		568.966		76.786		0.0640721183		8.35E-05		566		1.10E-69		0.0039552475		0.0006611539		162		0.000

						Helicobacter pylori 26695		NC_000915		0.112		197.383		114.739		0.0957013014		8.55E-05		191		4.03E-70		0.0311897196		0.0004283852		188		0.036

						Pseudomonas aeruginosa PAO1		NC_002516		0.113		538.826		81.469		0.0679739223		8.65E-05		518		5.69E-78		0.0296710184		0.0001075774		772		0.000

						Rhodospirillum rubrum ATCC 11170		NC_007643		0.113		763.008		59.247		0.0494570737		8.74E-05		726		4.72E-77		0.0030807074		0.0007364656		149		0.017

						Pelodictyon luteolum DSM 273		NC_007512		0.114		481.995		88.255		0.0736248928		7.62E-05		526		8.44E-62		0.0111911631		0.0005581981		183		0.001

						Dehalococcoides ethenogenes 195		NC_002936		0.114		367.739		99.865		0.0833040777		8.01E-05		381		9.90E-62		0.0324571145		0.0003822516		212		0.379

						Corynebacterium diphtheriae NCTC 13129		NC_002935		0.116		339.097		105.801		0.0882544605		9.03E-05		311		7.56E-79		0.0040015278		0.0009382034		119		0.095

						Helicobacter acinonychis str. Sheeba		NC_008229		0.119		239.480		118.460		0.0988009785		8.17E-05		243		1.12E-62		0.0076693114		0.0013771002		80		0.477

						Candidatus Pelagibacter ubique HTCC1062		NC_007205		0.119		188.951		123.696		0.1031611592		8.08E-05		193		2.09E-69		0.0179093208		0.0011148072		90		0.407

						Pseudomonas syringae pv. phaseolicola 1448A		NC_005773		0.120		824.917		61.667		0.0514717527		7.92E-05		867		1.73E-61		0.0087569372		0.0002638624		422		0.000

						Salinibacter ruber DSM 13855		NC_007677		0.120		688.062		75.372		0.0628936589		8.30E-05		689		6.02E-69		0.0039142834		0.0007582745		153		0.485

						Sodalis glossinidius str. 'morsitans'		NC_007712		0.120		578.659		86.531		0.0721950563		8.64E-05		557		2.96E-71		0.0277354741		0.000168704		548		0.011

						Escherichia coli O157:H7 str. Sakai		NC_002695		0.121		662.307		79.123		0.0660198866		8.36E-05		658		3.89E-68		0.0082320472		0.0003162686		356		0.068

						Pseudomonas syringae pv. syringae B728a		NC_007005		0.121		870.812		58.208		0.0485901837		8.18E-05		885		6.45E-66		0.0047463981		0.0005201047		223		0.000

						Candidatus Protochlamydia amoebophila UWE25		NC_005861		0.121		456.448		100.035		0.0834477083		9.04E-05		419		1.85E-83		0.0100885516		0.00079408		140		0.276

						Rickettsia felis URRWXCal2		NC_007109		0.122		239.947		121.863		0.1016354721		8.09E-05		246		1.41E-63		0.0352004638		0.0006178561		139		0.007

						Escherichia coli O157:H7 EDL933		NC_002655		0.123		641.118		83.247		0.069455877		8.15E-05		654		1.05E-65		0.0036131397		0.0005903179		201		0.039

						Chlorobium chlorochromatii CaD3		NC_007514		0.123		393.769		108.188		0.0902371571		8.25E-05		396		4.48E-75		0.0266072597		0.0002895185		332		0.058

						Syntrophus aciditrophicus SB		NC_007759		0.124		535.877		95.123		0.0793521192		8.41E-05		530		2.14E-72		0.0223471378		0.0002522951		402		0.045

						Dehalococcoides sp. CBDB1		NC_007356		0.127		490.612		102.952		0.0858779333		8.61E-05		473		1.69E-72		0.0102286893		0.0008998561		129		0.144

						Brucella melitensis biovar Abortus 2308		NC_007618		0.128		724.135		81.067		0.0676375881		8.34E-05		722		2.02E-74		0.0107132941		0.0006398441		183		0.003

						Pseudomonas putida KT2440		NC_002947		0.129		740.220		80.203		0.0669181951		8.82E-05		698		2.36E-84		0.0212444495		0.0001451126		739		0.001

						Anaplasma marginale str. St. Maries		NC_004842		0.129		243.096		130.879		0.1091506194		8.14E-05		247		3.09E-61		0.032253462		0.0004840413		200		0.212

						Silicibacter sp. TM1040		NC_008044		0.133		853.039		74.124		0.0618552295		8.07E-05		879		4.10E-58		0.0033448797		0.0006766846		191		0.153

						Symbiobacterium thermophilum IAM 14863		NC_006177		0.135		757.359		86.721		0.0723489801		7.92E-05		796		1.06E-63		0.0048888522		0.0005413992		241		0.094

						Chlorobium tepidum TLS		NC_002932		0.137		651.009		99.653		0.0831300942		8.55E-05		633		1.36E-69		0.0219448305		0.0003918026		294		0.000

						Ureaplasma parvum serovar 3 str. ATCC 700970		NC_002162		0.138		183.250		147.512		0.1230128132		8.54E-05		177		6.20E-67		0.0528484029		0.0012092303		70		0.220

						Neisseria meningitidis Z2491		NC_003116		0.138		484.060		117.689		0.0981564476		8.08E-05		498		7.08E-66		0.004362335		0.0009290725		144		0.129

						Pasteurella multocida subsp. multocida str. Pm70		NC_002663		0.140		659.803		101.473		0.084646441		9.04E-05		607		1.87E-82		0.045271039		0.0002623357		359		0.277

						Moorella thermoacetica ATCC 39073		NC_007644		0.140		710.689		97.234		0.0811147831		8.24E-05		717		5.03E-60		0.0066433996		0.0006508123		205		0.000

						Bordetella parapertussis 12822		NC_002928		0.141		835.558		85.569		0.0713893492		7.56E-05		920		4.80E-54		0.0267371793		0.0001204879		947		0.014

						Colwellia psychrerythraea 34H		NC_003910		0.142		717.829		98.207		0.0819224688		8.32E-05		718		3.50E-69		0.0072442171		0.0004538582		296		0.028

						Neisseria gonorrhoeae FA 1090		NC_002946		0.142		508.853		119.737		0.0998674773		8.29E-05		510		2.72E-60		0.0067937186		0.0010394752		130		0.122

						Bordetella bronchiseptica RB50		NC_002927		0.144		939.311		79.030		0.0659423461		8.36E-05		935		1.09E-68		0.0151256296		0.0001810366		712		0.001

						Lactobacillus delbrueckii subsp. bulgaricus ATCC 11842		NC_008054		0.144		649.542		107.967		0.0900567481		8.86E-05		609		4.88E-80		0.0054241315		0.0010591711		130		0.802

						Myxococcus xanthus DK 1622		NC_008095		0.144		937.672		79.490		0.0663256226		7.95E-05		981		6.25E-59		0.0062669976		0.0002643044		522		0.000

						Synechococcus sp. CC9902		NC_007513		0.146		760.581		99.133		0.0826913556		7.92E-05		799		2.14E-65		0.0077859729		0.0007908779		174		0.042

						Zymomonas mobilis subsp. mobilis ZM4		NC_006526		0.148		261.721		151.539		0.1263692753		8.83E-05		245		2.39E-74		0.1079941658		0.0001929718		207		0.454

						Salmonella enterica subsp. enterica serovar Typhi Ty2		NC_004631		0.148		972.050		80.643		0.0672824012		8.12E-05		996		1.96E-73		0.0101361315		0.0002983575		462		0.006

						Yersinia pestis KIM		NC_004088		0.148		785.937		99.533		0.0830317509		8.47E-05		772		4.61E-63		0.017378302		0.0002697456		485		0.002

						Pseudoalteromonas atlantica T6c		NC_008228		0.150		945.169		85.918		0.0716847667		8.73E-05		900		3.10E-72		0.0057179498		0.0006033577		239		0.025

						Thiomicrospira denitrificans ATCC 33889		NC_007575		0.151		369.014		144.608		0.120587601		8.13E-05		377		9.40E-70		0.0222380318		0.0004941762		261		0.489

						Salmonella enterica subsp. enterica serovar Typhi str. CT18		NC_003198		0.153		990.850		84.018		0.0700993166		8.77E-05		940		3.78E-78		0.006070916		0.0006091588		240		0.000

						Rickettsia conorii str. Malish 7		NC_003103		0.156		419.725		144.669		0.1206435542		8.08E-05		431		9.48E-57		0.0230658184		0.0010134589		130		0.460

						Coxiella burnetii RSA 493		NC_002971		0.156		688.872		118.001		0.0984162157		8.40E-05		682		1.48E-74		0.0048296199		0.001352421		111		0.001

						Mycoplasma capricolum subsp. capricolum ATCC 27343		NC_007633		0.156		266.692		160.317		0.1336748092		7.93E-05		279		1.87E-74		0.0306445191		0.0011424825		109		0.544

						Rickettsia typhi str. Wilmington		NC_006142		0.161		437.431		149.404		0.1245863573		8.32E-05		437		9.13E-71		0.0483682175		0.0007043655		159		0.533

						Salmonella enterica subsp. enterica serovar Choleraesuis str. SC-B67		NC_006905		0.161		1061.190		87.398		0.07291391		8.05E-05		1096		9.99E-66		0.0042368764		0.0006263226		250		0.001

						Pseudomonas fluorescens Pf-5		NC_004129		0.162		1114.146		83.412		0.0695960396		8.86E-05		1046		5.97E-77		0.0114331056		0.0001719048		877		0.054

						Wolbachia endosymbiont strain TRS of Brugia malayi		NC_006833		0.163		92.212		186.033		0.1551109695		8.59E-05		88		3.16E-77		0.1168173234		0.0005671606		80		0.223

						Salmonella typhimurium LT2		NC_003197		0.167		1107.149		89.390		0.0745687541		7.57E-05		1217		4.49E-65		0.0027315697		0.0007053173		232		0.001

						Photobacterium profundum SS9		NC_006371		0.167		692.180		130.991		0.1092473486		8.57E-05		671		8.51E-64		0.0176752855		0.0004867019		306		0.137

						Salmonella enterica subsp. enterica serovar Paratyphi A str. ATCC 9150		NC_006511		0.167		1031.388		97.517		0.0813492425		8.80E-05		975		3.40E-77		0.0125360756		0.0002842846		544		0.041

						Propionibacterium acnes KPA171202		NC_006085		0.169		937.187		108.788		0.0907392638		8.32E-05		937		3.32E-71		0.0054012971		0.0007661845		213		0.033

						Methylococcus capsulatus str. Bath		NC_002977		0.173		1170.051		90.704		0.0756736097		8.59E-05		1134		2.66E-67		0.0104273068		0.000380298		427		0.009

						Yersinia pseudotuberculosis IP 32953		NC_006155		0.174		951.989		113.617		0.0947629567		8.49E-05		933		8.63E-77		0.0172757798		0.0002317007		676		0.054

						Mannheimia succiniciproducens MBEL55E		NC_006300		0.175		799.202		130.205		0.1085835542		7.99E-05		832		8.19E-71		0.0307530334		0.0003189998		452		0.119

						Yersinia pestis Nepal516		NC_008149		0.180		958.624		120.044		0.1001183783		7.67E-05		1040		5.73E-57		0.0236148707		0.0002088873		748		0.094

						Rickettsia prowazekii str. Madrid E		NC_000963		0.180		441.599		171.974		0.14339634		8.89E-05		412		2.15E-81		0.0296680148		0.001001884		150		0.519

						Idiomarina loihiensis L2TR		NC_006512		0.191		503.799		179.042		0.1492854695		8.41E-05		498		2.79E-70		0.0988713902		0.0001540767		599		0.464

						Acinetobacter sp. ADP1		NC_005966		0.192		990.458		131.577		0.109728492		8.26E-05		997		3.60E-75		0.0170481296		0.000456162		383		0.000

						Fusobacterium nucleatum subsp. nucleatum ATCC 25586		NC_003454		0.198		430.985		194.385		0.1620702747		8.14E-05		440		5.41E-65		0.1058451579		0.0003213195		286		0.540

						Helicobacter hepaticus ATCC 51449		NC_004917		0.198		420.728		195.705		0.1631706799		8.58E-05		407		5.18E-76		0.0522849004		0.0004143253		352		0.444

						Dechloromonas aromatica RCB		NC_007298		0.199		1366.887		101.487		0.0846552433		8.43E-05		1350		3.78E-73		0.002757921		0.0006062014		322		0.260

						Rhodopirellula baltica SH 1		NC_005027		0.200		1343.473		105.605		0.0880863282		8.18E-05		1367		3.03E-68		0.0265826612		0.0001410069		1229		0.000

						Desulfovibrio vulgaris subsp. vulgaris str. Hildenborough		NC_002937		0.205		1357.242		109.969		0.0917243011		8.27E-05		1366		2.17E-66		0.003024723		0.0006857712		294		0.033

						Mycoplasma penetrans HF-2		NC_004432		0.205		603.257		185.364		0.1545526894		8.01E-05		626		9.86E-63		0.0077912233		0.0016963468		116		0.015

						Chromobacterium violaceum ATCC 12472		NC_005085		0.210		1532.926		98.490		0.0821573333		8.18E-05		1560		1.62E-68		0.0025424112		0.0005886859		352		0.095

						Neorickettsia sennetsu str. Miyayama		NC_007798		0.215		692.813		188.211		0.1569259996		8.25E-05		699		1.69E-67		0.0172005636		0.0013488182		146		0.121

						Prochlorococcus marinus str. MIT 9313		NC_005071		0.219		751.840		187.501		0.1563384537		8.76E-05		714		1.55E-70		0.111062213		0.0001620855		665		0.427

						Chromohalobacter salexigens DSM 3043		NC_007963		0.220		1568.376		106.845		0.089120836		8.36E-05		1561		1.67E-69		0.0206202818		0.0001859394		1070		0.000

						Legionella pneumophila str. Paris		NC_006368		0.222		1253.782		140.565		0.1172254473		8.58E-05		1216		5.55E-65		0.0039357629		0.0008402615		259		0.029

						Mycobacterium leprae TN		NC_002677		0.225		1404.193		130.042		0.1084546418		8.46E-05		1382		7.83E-66		0.0211459338		0.0002511779		813		0.007

						Legionella pneumophila subsp. pneumophila str. Philadelphia 1		NC_002942		0.227		1284.665		144.146		0.1202059552		8.49E-05		1259		1.90E-71		0.0090048585		0.0005974136		365		0.124

						Haemophilus ducreyi 35000HP		NC_002940		0.228		477.944		225.415		0.187929899		8.05E-05		493		1.91E-60		0.1070513791		0.0002788654		432		0.418

						Desulfovibrio desulfuricans G20		NC_007519		0.228		1579.639		115.680		0.0964883412		8.99E-05		1462		6.65E-75		0.0115181258		0.0003649114		593		0.001

						Legionella pneumophila str. Lens		NC_006369		0.231		1259.981		150.693		0.1256608243		8.73E-05		1202		1.52E-80		0.0176795967		0.0004025762		528		0.099

						Shewanella denitrificans OS217		NC_007954		0.231		1611.284		116.055		0.0967970211		8.05E-05		1666		3.01E-60		0.0095457486		0.0004294187		515		0.005

						Photobacterium profundum SS9		NC_006370		0.240		1437.262		144.065		0.120132459		7.56E-05		1584		2.05E-63		0.0100588676		0.0004536918		506		0.000

						Anaplasma phagocytophilum HZ		NC_007797		0.240		576.417		230.423		0.1921066736		8.26E-05		580		1.16E-56		0.0617244502		0.0003017107		591		0.062

						Francisella tularensis subsp. holarctica		NC_007880		0.246		878.770		207.719		0.1731839393		8.70E-05		840		4.25E-75		0.0404256184		0.0004657627		442		0.937

						Chlamydophila pneumoniae TW-183		NC_005043		0.252		1120.390		190.381		0.1587365144		8.69E-05		1074		7.02E-73		0.0097012849		0.0015331775		158		0.187

						Bacteroides thetaiotaomicron VPI-5482		NC_004663		0.253		1523.246		150.999		0.1259105006		8.06E-05		1574		2.84E-76		0.0121524459		0.00032947		730		0.000

						Chlamydophila abortus S26/3		NC_004552		0.253		1166.358		187.003		0.1559192159		8.30E-05		1170		4.63E-68		0.0143660301		0.0011983917		199		0.034

						Bacteroides fragilis YCH46		NC_006347		0.253		1464.908		157.144		0.131040313		8.95E-05		1362		3.16E-75		0.0035231521		0.0007255158		343		0.046

						Chlamydophila pneumoniae CWL029		NC_000922		0.254		1142.915		190.231		0.1586064339		8.00E-05		1189		1.37E-68		0.0081470471		0.0016873681		145		0.056

						Francisella tularensis subsp. tularensis FSC 198		NC_008245		0.255		906.755		215.739		0.1798656492		8.54E-05		883		6.93E-77		0.0456640505		0.000374435		559		0.045

						Francisella tularensis subsp. tularensis SCHU S4		NC_006570		0.255		905.659		215.870		0.1799715624		8.08E-05		932		4.87E-72		0.0460045585		0.0004707287		444		0.071

						Campylobacter jejuni RM1221		NC_003912		0.256		799.891		226.574		0.1888926062		8.07E-05		824		6.89E-69		0.0164059562		0.0010600062		225		0.005

						Chlamydophila pneumoniae AR39		NC_002179		0.256		1169.869		189.710		0.1581792445		8.84E-05		1101		3.49E-72		0.0078785574		0.0013703586		180		0.311

						Chlamydophila pneumoniae J138		NC_002491		0.256		1155.560		191.318		0.1595140967		8.44E-05		1139		2.50E-75		0.0085675759		0.0014205797		173		0.023

						Gluconobacter oxydans 621H		NC_006677		0.259		1591.848		151.805		0.1265881882		8.08E-05		1641		5.75E-62		0.0498186463		0.000134263		1559		0.000

						Shewanella oneidensis MR-1		NC_004347		0.260		1925.324		118.960		0.0992152966		8.12E-05		1975		3.40E-66		0.0052998713		0.0006055792		419		0.124

						Erwinia carotovora subsp. atroseptica SCRI1043		NC_004547		0.261		1922.578		121.368		0.1012276945		9.04E-05		1770		3.12E-75		0.0029391849		0.00067332		383		0.000

						Chlamydophila caviae GPIC		NC_003361		0.266		1335.509		184.996		0.1542433109		8.21E-05		1354		2.10E-75		0.008460407		0.0014453642		177		0.097

						Lawsonia intracellularis PHE/MN1-00		NC_008011		0.266		1263.090		192.698		0.1606660252		7.99E-05		1316		1.04E-58		0.0202692096		0.0007659701		320		0.053

						Methylobacillus flagellatus KT		NC_007947		0.267		1921.680		127.706		0.1065020575		7.90E-05		2026		5.99E-66		0.0059421786		0.0007891266		330		0.057

						Bdellovibrio bacteriovorus HD100		NC_005363		0.267		1942.200		125.841		0.1049527535		8.45E-05		1915		4.07E-67		0.007389474		0.0004683797		553		0.015

						Bacteroides fragilis NCTC 9343		NC_003228		0.269		1546.323		168.054		0.1401294795		8.47E-05		1519		1.38E-71		0.0051581132		0.0005736524		459		0.033

						Bacillus licheniformis ATCC 14580		NC_006270		0.271		1879.614		137.460		0.1146315092		8.87E-05		1764		3.54E-88		0.003241156		0.0007529635		355		0.299

						Campylobacter jejuni subsp. jejuni NCTC 11168		NC_002163		0.274		888.536		240.162		0.2002186162		7.94E-05		932		4.22E-59		0.0170097662		0.0009323714		275		0.274

						Staphylococcus haemolyticus JCSC1435		NC_007168		0.280		1299.374		205.781		0.1715667939		8.22E-05		1316		2.64E-68		0.0225840047		0.000417366		616		0.020

						Chlamydophila felis Fe/C-56		NC_007899		0.284		1406.213		199.949		0.1667096797		8.31E-05		1409		3.18E-64		0.010322907		0.0013824228		197		0.001

						Candidatus Blochmannia pennsylvanicus str. BPEN		NC_007292		0.289		1107.307		235.555		0.1963795698		8.33E-05		1106		3.14E-68		0.0127384635		0.0021505599		128		0.000

						Wolinella succinogenes DSM 1740		NC_005090		0.290		1436.665		204.325		0.1703575799		8.77E-05		1364		5.64E-71		0.0396668696		0.0002135674		1172		0.003

						Streptococcus pyogenes MGAS10750		NC_008024		0.295		1499.778		203.730		0.1698645673		8.64E-05		1445		1.12E-61		0.0469113197		0.0003214769		770		0.321

						Desulfotalea psychrophila LSv54		NC_006138		0.298		2118.652		145.143		0.1210396385		8.74E-05		2018		1.04E-70		0.0347607157		0.0001884941		1393		0.002

						Nitrosococcus oceani ATCC 19707		NC_007484		0.301		2078.363		153.277		0.1278112421		8.34E-05		2075		7.12E-77		0.0091091749		0.0004847825		601		0.039

						Photorhabdus luminescens subsp. laumondii TTO1		NC_005126		0.303		1773.361		185.883		0.1549817438		7.55E-05		1955		2.40E-59		0.0381055056		0.0001481019		1786		0.008

						Streptococcus pyogenes MGAS5005		NC_007297		0.306		1798.347		187.421		0.156266775		8.09E-05		1851		2.49E-66		0.0055299769		0.0013641025		220		0.003

						Listeria monocytogenes EGD-e		NC_003210		0.307		1540.217		213.901		0.178337257		8.58E-05		1495		5.95E-69		0.0256491301		0.0003227766		870		0.016

						Listeria monocytogenes str. 4b F2365		NC_002973		0.308		1561.684		213.090		0.1776532213		7.77E-05		1673		8.66E-69		0.0223777427		0.0003257738		875		0.053

						Bacillus subtilis subsp. subtilis str. 168		NC_000964		0.312		2041.257		169.785		0.1415712167		8.43E-05		2017		1.59E-71		0.0085039277		0.0004924476		615		0.067

						Listeria innocua Clip11262		NC_003212		0.316		1622.741		216.715		0.180676881		7.94E-05		1702		1.24E-65		0.0275799536		0.0002802888		1028		0.148

						Streptococcus thermophilus CNRZ1066		NC_006449		0.317		1810.529		198.989		0.1659058064		8.01E-05		1883		6.61E-66		0.0167732676		0.0006769337		443		0.229

						Streptococcus pyogenes M1 GAS		NC_002737		0.318		1758.418		205.722		0.171522078		8.53E-05		1717		3.23E-66		0.0327817916		0.0004734844		602		0.069

						Streptococcus pyogenes MGAS10394		NC_006086		0.319		1917.928		190.876		0.1591522561		9.16E-05		1743		8.02E-77		0.0101200251		0.0009572386		322		0.018

						Streptococcus thermophilus LMG 18311		NC_006448		0.319		1827.666		200.247		0.1669576236		8.66E-05		1758		6.60E-73		0.0154414714		0.0008427828		360		0.245

						Staphylococcus epidermidis RP62A		NC_002976		0.321		1439.668		240.716		0.2006842099		9.09E-05		1319		3.80E-77		0.0503861618		0.0002675677		1009		0.023

						Streptococcus pyogenes MGAS315		NC_004070		0.323		1889.493		198.286		0.1653244313		9.12E-05		1726		1.47E-82		0.0157919054		0.0005948183		515		0.843

						Streptococcus pyogenes MGAS8232		NC_003485		0.323		1923.066		195.773		0.1632265602		8.37E-05		1913		2.43E-72		0.0111972841		0.0008116429		384		0.028

						Bacillus clausii KSM-K16		NC_006582		0.324		2165.557		171.994		0.1434090724		7.70E-05		2342		2.70E-60		0.0079681588		0.0004734364		667		0.015

						Staphylococcus epidermidis ATCC 12228		NC_004461		0.324		1582.961		230.372		0.1920607865		8.54E-05		1544		1.52E-72		0.0375324579		0.0003431684		834		0.313

						Streptococcus pyogenes MGAS2096		NC_008023		0.327		1967.619		196.053		0.1634595413		7.80E-05		2101		1.51E-58		0.0074229166		0.0010300245		310		0.444

						Streptococcus pyogenes MGAS9429		NC_008021		0.328		1834.465		210.530		0.1755192086		7.70E-05		1984		7.26E-68		0.0336131		0.0004969055		593		0.144

						Lactococcus lactis subsp. lactis Il1403		NC_002662		0.329		1753.562		218.954		0.1825434664		8.30E-05		1759		1.10E-73		0.0219998979		0.000455129		673		0.000

						Streptococcus pyogenes MGAS10270		NC_008022		0.329		1975.429		196.780		0.1640633628		8.51E-05		1933		5.62E-83		0.0141102237		0.0006860357		458		0.193

						Streptococcus pyogenes MGAS6180		NC_007296		0.330		1983.052		197.209		0.1644217805		8.03E-05		2057		3.06E-67		0.0104041279		0.0009903966		322		0.066

						Streptococcus pneumoniae TIGR4		NC_003028		0.330		1783.994		218.000		0.1817526016		8.46E-05		1757		7.24E-67		0.0174796548		0.000601277		520		0.018

						Streptococcus pyogenes SSI-1		NC_004606		0.332		1881.246		210.648		0.1756232575		8.53E-05		1836		5.66E-74		0.0408691024		0.0003633421		802		0.269

						Pelobacter carbinolicus DSM 2380		NC_007498		0.336		2642.200		138.739		0.1156975156		8.25E-05		2668		4.59E-72		0.0083129087		0.0004196798		780		0.002

						Streptococcus pneumoniae R6		NC_003098		0.336		1859.060		217.755		0.1815451297		8.15E-05		1900		7.93E-67		0.0113235099		0.0006981645		465		0.095

						Treponema pallidum subsp. pallidum str. Nichols		NC_000919		0.341		1683.877		241.073		0.2009740067		7.89E-05		1777		5.42E-68		0.024245009		0.0005975719		530		0.027

						Mesoplasma florum L1		NC_006055		0.349		1256.997		292.722		0.2440211531		8.70E-05		1203		4.45E-71		0.0212684929		0.0018559014		176		0.050

						Oceanobacillus iheyensis HTE831		NC_004193		0.369		1959.013		247.414		0.2062640543		8.13E-05		2005		8.43E-59		0.0051513418		0.0010224494		356		0.154

						Xylella fastidiosa 9a5c		NC_002488		0.371		1205.847		324.277		0.2703116008		8.53E-05		1176		1.54E-82		0.1807478601		0.0001625168		1168		0.288

						Hahella chejuensis KCTC 2396		NC_007645		0.372		3140.183		132.538		0.1105273982		8.09E-05		3234		9.85E-76		0.009086184		0.0002336962		1553		0.005

						Streptococcus mutans UA159		NC_004350		0.378		2260.651		226.932		0.1891924044		8.33E-05		2259		6.68E-72		0.0238892964		0.0005335159		662		0.000

						Staphylococcus aureus subsp. aureus MRSA252		NC_002952		0.381		2182.976		239.276		0.1994820846		9.16E-05		1985		1.35E-84		0.0052329337		0.0010754004		349		0.155

						Xylella fastidiosa Temecula1		NC_004556		0.383		2074.323		252.164		0.2102199007		8.25E-05		2094		1.15E-66		0.0375508507		0.0002222004		1554		0.000

						Streptococcus agalactiae A909		NC_007432		0.393		2390.571		232.375		0.1937306155		8.10E-05		2458		5.60E-60		0.0198705357		0.0006147595		606		0.005

						Staphylococcus saprophyticus subsp. saprophyticus ATCC 15305		NC_007350		0.396		2206.332		254.329		0.2120195012		7.86E-05		2337		5.20E-71		0.0211442881		0.0005659808		661		0.045

						Bartonella henselae str. Houston-1		NC_005956		0.397		2073.525		268.981		0.2242322066		8.22E-05		2100		4.14E-72		0.0354781115		0.0003630891		995		0.082

						Staphylococcus aureus subsp. aureus Mu50		NC_002758		0.398		2288.419		248.547		0.2072064842		8.41E-05		2266		1.04E-68		0.0115921067		0.0007442052		518		0.000

						Staphylococcus aureus subsp. aureus N315		NC_002745		0.402		2353.496		246.657		0.2056299613		8.33E-05		2353		1.30E-71		0.0048175846		0.0008753863		453		0.629

						Streptococcus agalactiae 2603V/R		NC_004116		0.404		2473.062		237.295		0.1978305619		8.04E-05		2562		2.88E-59		0.0123057212		0.0009525954		411		0.031

						Bacillus halodurans C-125		NC_002570		0.406		2702.537		216.866		0.180803422		7.92E-05		2841		1.12E-62		0.0289662139		0.0002107865		1788		0.643

						Streptococcus agalactiae NEM316		NC_004368		0.407		2549.246		233.374		0.1945614375		8.44E-05		2515		6.71E-74		0.0063015094		0.0013906457		288		0.442

						Lactobacillus sakei subsp. sakei 23K		NC_007576		0.407		2831.999		205.100		0.1710076322		8.68E-05		2717		1.37E-59		0.0115239273		0.0008785138		450		0.031

						Buchnera aphidicola str. Bp (Baizongia pistaciae)		NC_004545		0.409		1415.720		348.910		0.2908445683		8.67E-05		1359		3.03E-70		0.0116992547		0.0024432992		162		0.005

						Geobacillus kaustophilus HTA426		NC_006510		0.410		2992.968		193.084		0.1609852499		8.07E-05		3090		5.28E-66		0.0116349596		0.0003713646		1073		0.003

						Bartonella quintana str. Toulouse		NC_005955		0.411		2217.306		271.863		0.2266347273		8.05E-05		2293		6.51E-66		0.0365240919		0.0004656454		804		0.035

						Staphylococcus aureus subsp. aureus USA300		NC_007793		0.415		2457.806		252.725		0.2106865745		8.61E-05		2378		3.44E-79		0.0048257936		0.000958635		428		0.004

						Desulfitobacterium hafniense Y51		NC_007907		0.416		2377.932		260.801		0.2174186124		8.17E-05		2423		2.33E-63		0.1343117851		9.65E-05		2914		0.379

						Staphylococcus aureus RF122		NC_007622		0.416		2433.659		256.331		0.2136886021		8.05E-05		2517		1.53E-71		0.0096934105		0.000868643		468		0.004

						Enterococcus faecalis V583		NC_004668		0.418		2703.627		231.550		0.1930447633		8.76E-05		2570		8.82E-74		0.011056165		0.0006016373		676		0.282

						Staphylococcus aureus subsp. aureus COL		NC_002951		0.420		2398.078		263.652		0.2197971727		8.72E-05		2290		2.05E-70		0.022880298		0.0004625039		857		0.124

						Staphylococcus aureus subsp. aureus MW2		NC_003923		0.420		2483.134		255.601		0.2130820416		8.20E-05		2523		5.41E-71		0.0070781256		0.0009587722		430		0.000

						Chlamydia trachomatis A/HAR-13		NC_007429		0.427		2431.890		268.645		0.2239546765		8.32E-05		2433		2.57E-67		0.0070164861		0.0015397412		272		0.666

						Staphylococcus aureus subsp. aureus MSSA476		NC_002953		0.427		2479.117		264.948		0.2208755622		8.23E-05		2509		2.03E-61		0.0220962029		0.0003842677		1054		0.000

						Chlamydia trachomatis D/UW-3/CX		NC_000117		0.430		2472.690		268.986		0.2242358922		7.89E-05		2611		1.40E-64		0.006716157		0.0015800845		268		0.000

						Thiomicrospira crunogena XCL-2		NC_007520		0.432		2878.915		230.223		0.1919371713		8.31E-05		2886		1.61E-65		0.0345131784		0.0002872076		1383		0.754

						Lactobacillus johnsonii NCC 533		NC_005362		0.438		2512.013		274.215		0.2285986418		8.63E-05		2425		8.56E-71		0.0385229481		0.0003494642		1142		0.001

						Saccharophagus degradans 2-40		NC_007912		0.447		3703.863		166.308		0.1386707059		7.91E-05		3899		1.33E-64		0.0057359576		0.0006441632		685		0.018

						Chlamydia muridarum Nigg		NC_002620		0.456		2592.043		288.174		0.2402220958		7.95E-05		2715		1.98E-75		0.0130733811		0.0013756604		322		0.195

						Alcanivorax borkumensis SK2		NC_008260		0.543		4566.913		194.637		0.1622776414		8.03E-05		4736		3.88E-70		0.0049309503		0.0007201179		746		0.019

						Ehrlichia ruminantium str. Gardel		NC_006831		0.574		2521.784		436.346		0.3637033213		8.47E-05		2479		4.90E-77		0.0431549988		0.0006313118		840		0.847

						Ehrlichia ruminantium str. Welgevonden		NC_005295		0.579		2583.741		436.829		0.3641077482		7.99E-05		2694		6.11E-61		0.0474062435		0.0006048446		879		0.837

						Ehrlichia chaffeensis str. Arkansas		NC_007799		0.579		2568.865		438.283		0.3653201292		8.88E-05		2411		4.69E-82		0.0585672854		0.0006183335		842		0.060

						Ehrlichia ruminantium str. Welgevonden		NC_006832		0.583		2577.738		441.302		0.3678359563		8.69E-05		2471		6.68E-76		0.0473860901		0.0006316157		847		0.006

						Thermoanaerobacter tengcongensis MB4		NC_003869		0.590		3129.111		395.543		0.3297034621		8.25E-05		3159		1.64E-64		0.0060033646		0.0010677527		547		0.165

						Lactobacillus salivarius subsp. salivarius UCC118		NC_007929		0.597		3584.728		357.864		0.2983078445		9.17E-05		3258		6.20E-80		0.0157825889		0.0007810224		744		0.089

						Ehrlichia canis str. Jake		NC_007354		0.615		2911.892		446.633		0.3722772789		8.36E-05		2902		3.39E-72		0.0217103747		0.000925127		641		0.018

						Lactobacillus plantarum WCFS1		NC_004567		0.615		5130.119		225.397		0.1879141673		8.59E-05		4977		4.07E-76		0.0081820673		0.0007153044		848		0.001

						Carboxydothermus hydrogenoformans Z-2901		NC_007503		0.630		4400.223		315.522		0.263020281		8.96E-05		4089		2.35E-81		0.0052671895		0.0011307854		552		0.008

						Bacillus cereus ATCC 10987		NC_003909		0.649		4412.530		337.518		0.2813460855		7.86E-05		4678		4.96E-64		0.0067533771		0.0006237468		1029		0.003

						Bacillus thuringiensis serovar konkukian str. 97-27		NC_005957		0.655		4456.512		340.350		0.2837034586		7.98E-05		4654		1.13E-72		0.0154676861		0.0003287285		1945		0.011

						Bacillus cereus E33L		NC_006274		0.659		4507.992		340.053		0.2834601961		9.00E-05		4171		1.93E-89		0.0148766397		0.0003159551		2038		0.032

						Bacillus anthracis str. Sterne		NC_005945		0.669		4584.878		344.506		0.2871734777		8.28E-05		4611		1.26E-62		0.0205159204		0.0002283801		2840		0.271

						Bacillus anthracis str. Ames		NC_003997		0.673		4633.978		343.744		0.2865365778		8.64E-05		4471		3.72E-77		0.0202258267		0.0002470098		2641		0.000

						Bacillus anthracis str. 'Ames Ancestor'		NC_007530		0.674		4645.601		343.736		0.2865301302		8.07E-05		4794		1.49E-63		0.0202181262		0.0002183585		2992		0.163

						Clostridium tetani E88		NC_004557		0.680		3436.846		471.894		0.3933278451		8.97E-05		3190		2.85E-88		0.0654808259		0.0002728443		2250		0.914

						Bacillus cereus ATCC 14579		NC_004722		0.682		4789.574		339.962		0.2833847318		8.46E-05		4715		4.57E-73		0.0048426411		0.0007450979		909		0.005

						Clostridium acetobutylicum ATCC 824		NC_003030		0.696		3960.283		439.711		0.3665086034		8.45E-05		3904		1.59E-74		0.010036898		0.0005384653		1274		0.247

						Clostridium perfringens SM101		NC_008262		0.753		3520.462		551.652		0.4597999235		8.77E-05		3342		1.27E-63		0.1186866121		0.000234613		2704		0.770

						Clostridium perfringens ATCC 13124		NC_008261		0.810		4314.344		540.390		0.4504071688		8.25E-05		4356		6.31E-71		0.0654105949		0.0002525667		2947		0.684

						Clostridium perfringens str. 13		NC_003366		0.815		4092.849		568.720		0.4740153424		7.93E-05		4301		1.73E-62		0.1086245026		0.0002493889		2832		0.153
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