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Abstract: The European spruce bark beetle Ips typographus is a pest causing severe damage in forests dominated by 
Norway spruce in Europe. Microorganisms play essential roles in bark beetles, including nutrition, fitness as well as in 
overcoming host defenses. Here, we performed high-throughput 16S rRNA metabarcoding of I. typographus across dif-
ferent populations in Europe, to assess its bacterial community. We investigated four postglacial refugial areas in Europe 
and focused specifically on a current bark beetle hot spot in the Dolomites where we compared populations with different 
epidemiological phases (outbreaking vs. non-outbreaking) and across different seasons (pre-overwintering vs. overwin-
tering). Our results show that the bacterial community structure varied among populations from the refugial areas and 
between different regions within the Dolomites. We found a significant difference in the bacterial community between 
pre-overwintering and overwintering individuals, but we did not find differences between epidemic and endemic popula-
tions. The prevalence of the genera Erwinia (which was present in all individuals) and Pseudoxanthomonas (present in 
almost all individuals) across all populations suggests that these taxa form the core bacterial community of I. typographus. 
Furthermore, several additional bacterial taxa occurred in all populations, but with variable frequencies. This study high-
lights a complex interaction of I. typographus and various bacterial taxa across different regions and ecological phases and 
provides new insights into the role of microorganisms in the biology of this important pest species.

Keywords: Curculionidae; Ips typographus; forest pest; bacterial diversity; microbiome; endosymbionts; Erwinia; 
Pseudoxanthomonas; Spiroplasma

1	 Introduction

The European spruce bark beetle Ips typographus (L.) 
(Coleoptera: Curculionidae, Scolytinae) is one of the most 
destructive forest pests in Europe, which has caused sig-
nificant ecological and economic disturbances over the last 
decades (Schelhaas et al. 2003). In Europe, I. typographus 
has a wide geographic range overlapping with its main 
host tree species, Norway spruce Picea abies (L.) Karsten. 
During endemic population phases, I. typographus breeds 
and develops within the phloem of weakened and dying 

trees, especially wind-thrown and drought-stressed trees 
with impaired defenses. In epidemic phases when popu-
lation outbreaks occur, this beetle can colonize and kill 
also apparently healthy trees (Schroeder 2010). In 2018, 
the storm Vaia destroyed more than 410 km2 of forests, 
mainly dominated by Norway spruce, in the Southern Alps 
of North-Eastern Italy and Southern Austria (Udali et  al. 
2021). Moreover, heavy snow fall affected the Dolomites 
region in the years 2019 and 2020. These forest disturbance 
events provided vast amounts of suitable host material for 
I. typographus reproduction and development and resulted 
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in a dramatic bark beetle outbreak in the Southern Alps 
(Nardi et al. 2022).

Insects are associated with various microorganisms that 
provide benefits to their hosts. They play a significant role 
in various aspects of insect life history, including nutri-
tion, development, morphogenesis, behavior, and immunity 
(Douglas 2015). In particular, microorganisms are of high 
significance for phytophagous insects. For instance, despite 
having endogenous detoxification systems, insects are often 
associated with microbes to detoxify protective plant sec-
ondary metabolites (Itoh et al. 2018).

Bacterial symbionts also play a significant role in the life 
histories of numerous bark beetles, such as in the economi-
cally important genera Ips and Dendroctonus, by contrib-
uting to the detoxification of plant metabolites, protection 
of beneficial fungal symbionts, nutrition, production of 
pheromone-like molecules, and protection against patho-
gens through the production of antimicrobial compounds 
(García‐Fraile 2018). For instance, the bacterial symbiont 
Erwinia typographi associated with I. typographus showed 
resistance to high concentrations of the spruce monoterpene 
myrcene, highlighting a potentially important role of this 
bacterium in the defense against terpenoids and phenolic 
compounds and thus assisting in overcoming host defense 
mechanisms (Skrodenytė-Arbačiauskienė et  al. 2012). 
The genus Pseudomonas has been isolated from different 
I.  typographus ontogenic stages and was shown to play a 
potential role in nutrient provisioning, protection against 
pathogens, and degradation of toxic compounds (Peral-
Aranega et al. 2020). Therefore, bacteria might assist in the 
successful colonization of trees and might therefore play an 
important role in mass outbreaks of I. typographus.

Although our understanding of the bacterial commu-
nity structure of I.  typographus has increased in recent 
years (Chakraborty et al. 2020, 2023; Fang et al. 2020; Yu 
et al. 2022; Veselská et al. 2023), surprisingly little know
ledge exists about the taxonomic composition and diversity 
across different geographic regions, epidemiological and 
overwintering phases. Here, we first describe the taxonomic 
composition and core-microbiome of I.  typographus by 
characterizing the bacterial communities of different popu-
lations from a large area across Europe, including the four 
major refugial areas in the Apennines, the Dinaric Alps on 
the Balkan Peninsula, the Carpathian Mountains and in the 
Russian plain (Stauffer et  al. 1999; Bertheau et  al. 2013). 
Subsequently, we focus particularly on the Dolomites 
(Northeastern Italy and Southern Austria), where currently 
an outbreak of this beetle occurs. In this region, we compare 
the microbial composition of endemic and epidemic popu-
lations to investigate the role of bacteria in the population 
dynamics of I. typographus and investigate the potential role 
of bacteria in hibernating individuals by comparing the bac-
terial communities of populations in different overwintering 
phases.

2	 Materials and methods

2.1	 Sample collection
Adults of Ips typographus were collected from seven geo-
graphic regions. Populations from the Apennines (Abetone – 
Italy, Abe), the Dinaric Alps in Croatia (Vrhovine, CR), 
the Carpathian Mountains in Romania (Belis, RO), and the 
Russian plain (Alexandrov – Russia, RU) were included to 
assess differences in the bacterial community across a broad 
geographic scale and evaluate potential effects of historic 
events during the Pleistocene (Fig. 1; Table S1). Moreover, 
we focused specifically on populations within the Dolomites 
that were affected by the storm Vaia in 2018 and by the 
snowfall events in the following years, namely four popula-
tions from Eastern Tyrol (Austria; ET1-ET4), three popula-
tions from South Tyrol (Italy; ST1-ST3) and six populations 
from Veneto (Italy; VT1-VT6) (Fig. 1). To compare the bac-
terial communities between epidemic and endemic popula-
tions on a small local scale, the four populations in Eastern 
Tyrol were collected in different epidemiological phases in 
summer 2020 (two endemic sites, ET2 and ET4, and two 
epidemic sites, ET1 and ET3). The populations from Veneto 
were sampled before and during winter of 2019 and 2020, 
to compare the microbial community of pre-overwintering 
and overwintering individuals. For each population, 8–12 
individuals were collected from infested P. abies trees 
(Table  S1). To avoid the analysis of siblings, single adult 
beetles were collected from different galleries. Live beetles 
were immediately transferred to absolute ethanol and stored 
at −20 °C. Detailed information about the locations is listed 
in Table S1.

2.2	 DNA extraction and sequencing
DNA was extracted from single I.  typographus individuals 
using the Sigma-Aldrich GenElute Mammalian Genomic 
DNA Miniprep Kit (Saint Louis, Missouri, USA) following 
the manufacturer’s protocol. DNA was quantified with the 
Invitrogen™ Qubit® dsDNA High Sensitivity (HS) Assay 
Kit (Life Technologies, USA) and DNA quality was checked 
with a Nanodrop 2000 (Thermo Scientific, Waltham, 
Massachusetts, USA). As our aim was to investigate the 
whole bacterial community associated with I. typographus, 
the collected individuals were not surface-sterilized prior to 
DNA extraction. The bacterial communities of 192 individu-
als were amplified using barcoded primers 515f and 806r 
which amplify the V4 region of the 16S rRNA gene and 
sequenced on an Illumina MiSeq platform using 2×250 bp 
paired-end chemistry by a commercial provider (StarSEQ 
GmbH, Mainz, Germany). Moreover, four no-template 
controls containing ultrapure H2O were included as nega-
tive controls and a mock community including ten bacterial 
taxa as positive control. Raw reads were deposited at NCBI 
within the BioProject ID PRJNA1020540.
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2.3	 Data analysis
Raw reads were analyzed using the QIIME2 pipeline (ver-
sion 2021.4). Due to the poor quality of the reverse reads, 
only the forward reads (which span almost the entire V4 
amplicon) were used for the subsequent analyses. DADA2 
was used for quality filtering, denoising, and Amplicon 
Sequence Variant (ASV) calling using the plug-in q2-dada2 
with the denoise-single method. Taxonomic assignment 
was done against the SILVA database version 138 (Quast 
et al. 2013). ASVs identified as chloroplasts, mitochondria, 
archaea, and eukaryotes were filtered out along with rare 
ASVs (i.e., singletons and ASVs represented by < 10 reads). 
Moreover, all ASVs present in the negative controls were 
removed, besides one ASV corresponding to Erwinia which 
was present in low abundance in one of the four controls, but 
in high abundance across all individuals. The resulting ASVs 
table (Table S2) was then used for the subsequent analyses.

Data analysis was done using R (version 4.1.2) using the 
‘phyloseq’ package (McMurdie & Holmes 2013; R Core 
Team 2022). Shared and unique ASVs of the different geo-
graphic locations were identified, considering only ASVs 
with 10 or more reads per sample. Visualization of the inter-

secting and unique ASVs was carried out using the ‘UpSetR’ 
package (Conway et al. 2017).

Bacterial diversity was analyzed using the packages ‘phy-
loseq’ (McMurdie & Holmes 2013) and ‘vegan’ (Oksanen 
et  al. 2014), after data normalization using the relative 
log expression (RLE) method. The alpha diversity indices 
Chao 1 and Shannon’s diversity index as well as Good’s cov-
erage (to validate the representativeness of the sequencing 
effort) were determined for each sample. Normal distribution 
of data was evaluated using the Shapiro-Wilk test. ANOVA 
and Tukey’s Honest Significant Difference (HSD) post-hoc 
test were used to test for differences between bacterial diver-
sity among populations and localities. Additionally, Welch’s 
t-test was used to test for differences in diversity between 
endemic and epidemic populations as well as between pre-
overwintering and overwintering populations.

Beta diversity was analyzed using Canonical Analysis of 
Principal coordinates based on Bray-Curtis and unweighted 
UniFrac distance metrics using the ‘CAPSCALE’ package 
(Oksanen et  al. 2015) to determine differences in commu-
nity structure among the different geographical locations. 
Permutation multivariate ANOVA (Adonis) was used to 

Fig.  1.  Overview of Ips typographus sample locations. ET1–4: Eastern Tyrol; ST1–3: South Tyrol; VT1–6: Veneto;  
ABE: Abetone; CR: Croatia; RO: Romania and RU: Russia. Populations depicted in orange represent populations in 
endemic phase, whereas red indicates epidemic phase. Populations in green represent populations sampled before 
overwintering, whereas populations in blue were sampled during overwintering. The dashed background shows the area 
affected by the current I. typographus outbreak in the Southern Alps. Details of population localities are given in Table S1.
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assess differences in community structure among different 
geographical locations with 1,000 permutations followed by 
a pairwise comparison. Furthermore, a circular pattern hier-
archical clustering of samples collected from the Dolomite 
region was performed based on both unweighted UniFrac 
distance metrics and Bray-Curtis dissimilarity using the 
‘ggtree’ package (Yu et al. 2017).

Differentially abundant taxa between pre-overwintering 
and overwintering populations of Veneto were identified 
using linear discriminant analysis effect size (LEfSe; Segata 
et al. 2011) with default settings using the diff_analysis func-
tion in the MicrobiotaProcess R package.

Metagenome functions were predicted based on the ASV 
abundances of the microbiomes using the original python 
implementation of PICRUSt2 v2.5 (https://github.com/
picrust/picrust2) and MetaCyc (Caspi et  al. 2010). Results 
were visualized in the Marker Data Profiling module of 
MicrobiomeAnalyst version 2.0 (Lu et al. 2023) with default 
parameters (low count filter: 4 counts, 20% prevalence; low 
variance filter: 10% based on inter-quartile range; centered 
log ratio transformation). Differences between populations, 
regions, seasons, and epidemiological phases were tested 
using t-test or one-way ANOVA (Benjamini–Hochberg 
method, FDR q < 0.05).

3	 Results

3.1	� Predominant taxa in the bacterial community 
of Ips typographus

After quality control and sequence filtering, a total of 
6,797,490 reads ranging from 3,738 to 65,356 reads per 
individual were retained (Table  S2). These were clustered 

into 11–390 ASVs per individual (mean = 124.24 ± 5.34). 
These ASVs comprised 31 bacterial phyla, 70 classes, 174 
orders, 299 families, and 613 genera. The Good’s coverage 
was greater than 99.5% in all 192 samples and all rarefac-
tion curves reached a plateau, indicating that the sequencing 
coverage was sufficient to capture the bacterial communities 
of all samples (Fig. S1).

The bacterial community composition across all 
I.  typographus individuals revealed ten major bacterial 
phyla. The most abundant phyla were Pseudomonadota 
(formerly Proteobacteria, 25.1%), Bacteroidota (formerly 
Bacteroidetes, 17.93%), Bacillota (formerly Firmicutes, 
11.2%), and Actinobacteriota (6.18%), while Myxococcota, 
Bdellovibrionota, Planctomycetota and Abditibacteriota were 
present at lower abundances across all regions (Fig. 2A). At 
the genus level, 17 bacterial taxa were present in most of 
the studied regions, including Acinetobacter, Allorhizobium-
Neorhizobium, Noviherbaspirillum, Brevundimonas, Chry
seobacterium, Erwinia, Lactococcus, Mycobacterium, 
Novosphingobium, Pseudomonas, Pseudoxanthomonas, 
Sphingobacterium, Spiroplasma, Taibaiella, Tyzzerella, 
Williamsia and Wolbachia (Fig. 2B). The genus Erwinia was 
the most represented genus, being present in all individuals. 
Moreover, the genus Pseudoxanthomonas was present in all 
but three individuals from Russia (98.44% of all individu-
als) and occurred in all studied regions (Fig. S2). Therefore, 
Erwinia and Pseudoxanthomonas can be considered as the 
core bacteria of I. typographus.

3.2	� Differences in bacterial communities across 
geographic regions

Overall, 15 ASVs were shared among all populations, which 
belonged to the genera Erwinia, Pseudoxanthomonas, 

Fig. 2.  Microbial composition of Ips typographus across different populations at phylum level (A) and genus level (B). 
In (B) only the 17 most abundant genera were plotted.
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Acinetobacter, Spiroplasma, Pseudomonas, Chryseo
bacterium, Sphingobacterium, and Allorhizobium-Neo
rhizobium. Additionally, eleven ASVs were common in 
all populations except Russia (Fig.  3) which included the 
genera Tyzzerella, Taibaiella, Gordonia, Patulibacter and 
Endobacter. In contrast, the majority of ASVs were exclu-
sively present only in single regions: 312 in the four pop-
ulations from Eastern Tyrol, 535 in the three populations 
from South Tyrol, 763 in the six populations from Veneto, 
227 in Abetone, 93 in Romania, 335 in Croatia and 477 
in Russia. Most ASVs were exclusively present in single 
populations (Fig.  3). At the genus level, 25 genera were 
shared among all regions and populations, which included 
Acinetobacter, Brevundimonas, Chryseobacterium, Erwinia, 
Novosphingobium, Prevotella, Pseudoxanthomonas, Pseu
domonas, Serratia, Sphingobacterium, Sphingobium, 
Spiroplasma and Williamsia. Most genera were exclu-
sively present only in single regions: 13 in Eastern Tyrol, 
27 in South Tyrol, 26 in Veneto, seven in Abetone, two in 
Romania, ten in Croatia and 44 in Russia (Fig. S3).

Overall, bacterial species richness differed significantly 
between regions (ANOVA, F  =  13.39, df  =  6, p  <  0.001; 
Fig.  4). Pairwise comparison of species richness showed 
significant differences between several regions (Table  S3). 

Bacterial diversity based on the Shannon index also dif-
fered significantly between regions (ANOVA, F  =  20.92, 
df = 6, p < 0.001; Table S4). Beetles from Veneto had the 
highest Shannon index of 3.62, whereas individuals from 
Eastern Tyrol had the lowest of 1.80 (Fig. 4). The bacterial 
community composition of I.  typographus differed signifi-
cantly between and within regions. This was confirmed by 
a distinct segregation and a significant difference between 
the geographical regions based on unweighted UniFrac dis-
tance (PERMANOVA, df  =  6, F  =  12.733, R2  =  0.29227, 
p < 0.001; Fig. 5; Table S5). The bacterial species richness 
was also significantly different between the various refu-
gial areas (Chao1: ANOVA, F = 15.07, df = 3, p < 0.0003), 
whereas bacterial diversity was not significantly different 
among them (Shannon: ANOVA, F = 1.06, df = 3, p < 0.377).

The specific focus on populations within the Dolomites 
allowed the comparison of the bacterial communities of dif-
ferent I.  typographus populations on a smaller geographic 
scale. Overall, the bacterial species richness was signifi-
cantly different between locations from the Dolomites 
(Chao1: ANOVA, F = 17.2, df = 2, p < 0.001). Pairwise com-
parisons showed a significant difference between ET and ST 
(p < 0.02), ST and VT (p < 0.03), and ET and VT (p < 0.0001; 
Fig. 4). Likewise, bacterial species diversity was significantly 

Fig. 3.  Distribution of ASVs across different populations of Ips typographus. Vertical bars (black) and the dot matrix represent the 
number of shared or unique ASVs, whereas horizontal bars (yellow) show the total number of ASVs present in each population. Only 
the 40 most common intersections are shown.
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different among the Dolomites regions (Shannon: ANOVA, 
F = 64.28, df = 2, p < 0.0001). Pairwise comparisons showed 
no significant difference between ET and ST (p = 0.477), but 
a significant difference between ET and VT (p  <  0.0001), 
and VT and ST (p < 0.0001). These results were confirmed 
by a PERMANOVA based on unweighted UniFrac distance 
metrics, which revealed a significant difference in the bacte-
rial community structure between different Dolomite regions 
(PERMANOVA, df = 2, F = 16.034, R2 = 0.18529, p < 0.001; 
Fig. 5). However, the pairwise comparison showed that there 
is no significant difference in the bacterial community struc-
ture between locations from Eastern Tyrol and South Tyrol. 
The hierarchical clustering showed the segregation among 
the different Dolomites regions, which was strongly pro-
nounced in the case of VT populations when compared to 
ET and ST populations (Fig. S4).

3.3	� No difference between the microbial 
communities of epidemic and endemic 
populations

To investigate potential differences in the bacterial com-
munity composition between populations in different epide-
miological phases, we compared the microbial communities 
between endemic (ET2 and ET4) and epidemic populations 
(ET1 and ET3) from Eastern Tyrol on a small local scale. 
The bacterial community composition was similar between 
the epidemic and endemic populations at both phylum and 
genus levels (Fig. 6A; 6B). The bacterial species richness and 
diversity were similar between groups (Welch’s t-test: Chao1, 
t = 0.51824, df = 39.199 p = 0.6072; Shannon, t = 0.24332, 

Fig.  4.  Alpha diversity of the bacterial communities of Ips typographus from different geographical regions. 
Comparison of bacterial species richness (Chao1, A) and bacterial diversity (Shannon index, B).

Fig. 5.  Canonical analysis of principal coordinates (CAP) based 
on unweighted UniFrac distance showing differences in bacte-
rial community structure of Ips typographus among different geo-
graphic regions.
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df = 41.578, p = 0.809). Moreover, Canonical Analysis of 
Principal coordinates based on unweighted Unifrac and 
Bray-Curtis dissimilarities showed a strong overlap between 
the endemic and epidemic populations (Fig. 6C; 6D). This 
was confirmed by Adonis multivariate analysis of variance, 
showing that there was no significant difference between 
the bacterial communities of endemic and epidemic popula-
tions of I. typographus (PERMANOVA, df = 1, F = 0.4194, 
R2 = 0.00904, p = 0.7363). These results might indicate that 
the bacterial community is rather influenced by the geo-
graphic region than the epidemic status. However, several 
taxa had different relative abundances between epidemic and 

endemic populations. In particular, Pseudoxanthomonas, 
Spiroplasma and Brevundimonas were more abundant in epi-
demic populations, whereas Allorhizobium−Neorhizobium 
and Erwinia were more abundant in endemic populations 
(Fig. 6B).

3.4	� Different bacterial communities between pre-
overwintering and overwintering populations

To study the influence of overwintering on the bacterial com-
munity composition, we compared the microbial communi-
ties between pre-overwintering VT2, VT3 and VT6 (which 
were sampled in August and September 2020) and overwin-

Fig. 6.  Bacterial community of endemic and epidemic populations of Ips typographus from Eastern Tyrol at phylum 
level (A) and genus level (B). In (B) only the 17 most abundant genera were plotted. Canonical analysis of principal 
coordinates (CAP) based on Bray-Curtis dissimilarity (C) and unweighted UniFrac distance (D) between endemic and 
epidemic populations.
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tering VT4 and VT5 populations (which were sampled in 
December 2019 and January 2020). Despite sharing the same 
bacterial composition at phylum level between pre-over-
wintering and overwintering individuals, there were differ-
ences in the abundance where Allorhizobium-Neorhizobium 
was more abundant in pre-overwintering and Erwinia, 
Pseudomonas, and Pseudoxanthomonas in overwintering 
populations. Particularly, the relative abundance of the gen-
era Acinetobacter, Serratia, and Spiroplasma was signifi-
cantly higher in pre-overwintering individuals. In contrast, 
the genera Brevundimonas, Gordonia, Pajaroellobacter, 
Pedobacter, and Williamsia were significantly more abun-
dant in overwintering individuals (Fig. S5). Both permutated 
multivariate ANOVA (Adonis) and pairwise comparison 
of PERMANOVA revealed a strong segregation between 
the pre-overwintering and overwintering individuals (all 
p < 0.001; Fig. 7A; 7B).

3.5	� Predicted pathways of bacterial communities 
in Ips typographus

Metagenome function predictions highlighted differences 
among samples from different populations, regions, and sea-
sons. The PICRUSt2 analysis predicted 419 gut microbial 
MetaCyc functional pathways showing a pattern across the 
different populations of I. typographus (Fig. S6). Statistical 
analysis revealed that 333 (t-test/one-way ANOVA, FDR 
q < 0.05) and 59 biochemical pathways were differentially 
abundant across the different populations and between 
individuals of different overwintering phases, respectively. 
However, there was no statistical difference between the epi-
demiological phases. There were 26 biochemical pathways 

significantly enriched within the top 50 pathways divided 
by regions, 24 by populations, and 6 by season (Fig.  S6; 
Table S6). These included pathways related to the biosyn-
thesis and degradation of lipids, amino acids biosynthesis, as 
well as pathways mainly related to the “generation of precur-
sor metabolites and energy”, and “nucleoside and nucleotide 
biosynthesis.”

The heatmap with the 44 most abundant varying path-
ways of this dataset showed consistent patterns of abun-
dance differences between the regions (Fig. S6). The cluster 
A contains mainly pathways related to the synthesis of amino 
acids, which are generally more abundant among the sam-
ples of Eastern Tyrol, Russia (AI), Veneto (AII), while they 
are less abundant in South Tyrol (AII). The lipidic pathways 
enclosed in cluster B were more abundant in the samples 
from Veneto. Conversely, they were less abundant in some 
populations from South Tyrol and Eastern Tyrol. Lastly, 
most of the pathways of cluster C related to energy and 
nucleotide biosynthesis were more common in all regions 
except for Veneto. Within Veneto populations, biosynthesis 
of isoleucine (I, II, III), of valine, of branched amino acids, 
and pyruvate fermentation to isobutanol (engineered) sig-
nificantly increased during overwintering (FDR q  <  0.05). 
Moreover, fatty acids and beta-oxidation were also more 
common (raw-p  <  0.05). Conversely, biosynthesis of gon-
doate, (5Z)-dodec-5-enoate, oleate IV, CDP-diacylglycerol 
(I, II), phospholipids, (Z)-octadec-11-enoate, palmitoleate, 
and fatty acid elongation-saturated significantly decreased 
(raw-p < 0.05). Additionally, in Eastern Tyrol lysine, threo-
nine, and isoleucine I biosynthesis was more present than in 
the other regions.

Fig. 7.  Canonical analysis of principal coordinates (CAP) based on Bray-Curtis dissimilarity (A) and UniFrac distance 
(B) between pre-overwintering and overwintering populations of Ips typographus from Veneto.
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4	 Discussion

Here, we present a comprehensive assessment of different 
factors influencing the bacterial community composition 
of the European spruce bark beetle I. typographus across a 
wide geographic range including the four main glacial refu-
gial areas. Moreover, we specifically investigated possible 
changes of the bacterial community among populations in 
different epidemiological phases, and beetles before and dur-
ing overwintering in an area with a current bark beetle mass 
outbreak within the Dolomites.

While previous studies were based on pooled I. typogra-
phus guts from one restricted geographic area (Chakraborty 
et al. 2020; Fang et al. 2020; Yu et al. 2022; Veselská et al. 
2023), our approach allowed a fine-scale analysis of several 
European populations on a single-individual level. Our analy-
sis revealed that the genera Erwinia and Pseudoxanthomonas, 
which were previously described in I.  typographus in the 
Czech Republic and in China (Chakraborty et al. 2020; Fang 
et al. 2020; Yu et al. 2022), can be considered the core bac-
terial community being present in all individuals (Erwinia) 
and in 98.44% of the individuals (Pseudoxanthomonas). The 
omnipresence of these two genera across most individuals 
from different populations across Europe suggests that these 
bacteria might be essential for I. typographus to successfully 
colonize trees and utilize the subcortical material as a food 
source. Since various other bark beetle species of the gen-
era Ips (Chakraborty et al. 2020) and Dendroctonus (Adams 
et  al. 2013) also harbored these bacteria, they might play 
an important role in the life histories of these widespread 
conifer bark beetles. Strains of E. typographi isolated from 
I. typographus were found to be tolerant to high concentra-
tions of the monoterpene myrcene, one of the defensive com-
pounds of Norway spruce (Skrodenytė-Arbačiauskienė et al. 
2012), whereas members of the genus Pseudoxanthomonas 
contribute to cellulose and lignocellulose degradation and 
therefore play a potential role in the breakdown of plant cells 
in conifers (Kumar et al. 2015).

Apart from these two prevalent genera, other bacterial 
taxa were present in multiple populations, but at different fre-
quencies. Since not all individuals harbor them, they might 
not be essential for survival but might play an additional 
important role for the beetle. For example, Brevundimonas 
and Pseudomonas have been shown to contribute to the 
detoxification of conifer phytochemicals in Dendroctonus 
(Boone et al. 2013). While Brevundimonas is able to reduce 
diterpene abietic acid levels at low concentrations, two 
Pseudomonas species were shown to reduce concentra-
tions of monoterpenes under controlled conditions (Boone 
et al. 2013). Since both taxa were present in all investigated 
populations, we assume that these bacterial taxa might be 
involved in overcoming host defenses and might therefore be 
especially important in colonizing healthy trees. Moreover, 
the genomic characterization of Pseudomonas strains iso-
lated from I.  typographus revealed various important path-

ways involved in the inhibition of entomopathogenic fungi 
as well as pathways for the hydrolyzation of cellulose, xylan, 
starch, and pectin (Peral-Aranega et al. 2020). Additionally, 
other dominant bacteria common among Ips species have 
been shown to be important for the biology of bark beetles: 
Sphingobacterium contributes to the decomposition of hemi-
cellulose (Zhou et  al. 2009), whereas Acinetobacter and 
Williamsia are involved in to the decomposition of lignin 
(Bugg et al. 2011). While Sphingobacterium and Williamsia 
were present in most individuals from all different regions, 
Acinetobacter was present in lower abundance in fewer indi-
viduals from most populations.

Glacial refugial areas during the Pleistocene have been 
shown to be important for the current geographic range and 
genetic structure of many species (Schmitt 2007). While 
most studies focused on how the glacial isolation of differ-
ent populations shaped the population structure of different 
bark beetles (Bertheau et al. 2013), the potential effect on the 
microbial community has not been investigated. Moreover, a 
growing body of research supports the idea that microorgan-
isms exhibit biogeographic patterns (Martiny et al. 2006) and 
therefore symbionts could be used to reconstruct the evolu-
tionary history of their hosts. Here, we compared the bacterial 
communities of populations from the main putative refugial 
areas of I.  typographus from the Apennines (Abetone), the 
Dinaric Alps (Croatia), the Carpathians (Rumania) and the 
Russian plain (Stauffer et  al. 1999; Bertheau et  al. 2013), 
and observed significantly different bacterial communi-
ties between these regions. While the populations from the 
Apennines and Dinaric Alps clustered with the populations 
from Eastern Tyrol and South Tyrol, the populations from the 
Carpathian Mountains clustered with the populations from 
Veneto and Russia formed a unique cluster. Although we can-
not exclude that ecological differences between the sampling 
years and sampling seasons had an impact on the outcome, 
our results indicate a potential influence of the Carpathian 
refugial area onto the Southern Alps, which is different from 
the genetic structure of I. typographus (Stauffer et al. 1999; 
Bertheau et al. 2013). Therefore, our study sheds new light 
on the evolution and post-glacial history of this bark beetle 
and its associated bacteria.

Although we found significant differences between the 
bacterial communities from different regions, we did not 
detect major differences between the bacterial communities 
of populations in different epidemiological phases, neither 
in terms of taxonomic richness and diversity nor community 
structure. These results suggest that I. typographus outbreaks 
might not be linked to a major shift in the bacterial commu-
nity, at least not in the early phase of an outbreak. However, 
minor changes were observed for specific genera among 
the most abundant bacteria, such as Pseudoxanthomonas 
and Spiroplasma which had a higher relative abundance 
in the epidemic than in the endemic populations. While 
Pseudoxanthomonas was reported to play a role in the bio-
degradation of cellulose and lignocellulose (Kumar et  al. 
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2015) and might therefore play a role in digestion of xylem 
and phloem in the host (Fang et al. 2020), Spiroplasma can 
have various effects on their hosts, ranging from beneficial 
(such as increasing tolerance to natural enemies to repro-
ductive parasitism, particularly male-killing (Ballinger & 
Perlman 2019)). It is unclear if and to which extent they 
influence the epidemiology of I. typographus.

An additional important factor in the biology of 
I.  typographus is its overwintering behavior. I.  typogra-
phus increases its cold tolerance and enters a reproductive 
diapause at the end of the season to increase the chance of 
overwinter survival (Annila 1969; Schebeck et  al. 2017). 
Seasonal variations and diapause behavior might influence 
the bacterial community structure and the latter could sup-
port the insect in overcoming the harsh winter conditions, 
for instance by nutrient storage to build up energy reserves 
(Dittmer & Brucker 2021). A change in the bacterial com-
munity structure across seasons and during overwintering 
was observed in Dendroctonus bark beetles (Wang et  al. 
2017). By comparing populations sampled before and dur-
ing the overwintering phase, we found a significant differ-
ence of the bacterial community. In particular, the genera 
Acinetobacter, Serratia, Spiroplasma and Tyzzerella were 
found at higher abundances in pre-overwintering beetles, 
while Williamsia, Pseudomonas and Sphingobacterium 
were more abundant in overwintering populations. The 
last two genera were also enriched during winter in the gut 
microbiota of Dendroctonus armandi larvae (Wang et  al. 
2017), highlighting a potential contribution to overwintering 
of bark beetles. It has been hypothesized that bacteria from 
the family Sphingobacteriaceae are associated with insect 
overwintering and survival at low temperatures (Wang et al. 
2017), whereas Pseudomonas might be involved in increas-
ing I. typographus resistance to fungal pathogens and thus 
increasing the chance of survival (Peral-Aranega et  al. 
2020). Additionally, the genus Novosphingobium was sig-
nificantly more abundant in overwintering beetles. Cheng 
et al. (2018) reported the involvement of Novosphingobium 
isolates in naringenin degradation activity in red turpentine 
beetle.

To predict the functional capabilities of the bacterial 
community, we performed a PICRUSt analysis and found 
several amino acids such as branched-chain-, aromatic-, 
isoleucine, lysine, valine, threonine, glycine, and serine 
that were predicted within the major biochemical pathways, 
likely supporting the fitness of I. typographus (García-Fraile 
2018). Isoleucine is an amino acid that is crucially needed to 
emit several aliphatic/aromatic alcohols and esters in fungi, 
including those associated with bark beetles (Lehenberger 
2021). Thus, its importance is ultimately linked to the 
chemical communication between microbes and bark bee-
tles. Beta oxidation reactions are involved in detoxification 
mechanisms of pine terpenes by bark beetle-associated fungi 
(Hammerbacher et al. 2019). Interestingly, bacteria seem to 
provide several lipid sources, which in the populations in 

Veneto were more abundant in pre-overwintering individ-
uals. These could be used by the beetle as fat reserve for 
the following months and in preparation for overwintering 
(Botterweg 1983). Lastly, our data show several similarities 
with the recent findings on the predicted bacterial pathways 
of the I. typographus pathosystem (Chakraborty et al. 2023). 
This implies that such pathways not only can be common 
in adult beetles from different regions, but also in the larvae 
and galleries, suggesting conserved functions of the bacterial 
community associated with this pest.

In conclusion, our study on the bacterial community of 
I. typographus across different geographic regions and epi-
demiological and seasonal phases highlights the important 
role of bacteria in this pest species. Especially the presence 
of Erwinia and Pseudoxanthomonas in all analyzed indi-
viduals suggests their essential role, likely as obligatory 
symbionts for this bark beetle. Further studies are needed to 
investigate their influence on the host and transmission route 
to the offspring. Similarly, the roles of several less-frequent 
genera associated with I.  typographus need to be further 
investigated to understand their function for its host.
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Figure S1: Rarefaction curves. 
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Figure S2 Microbial composition of single Ips typographus individuals across different 



populations at genus level. 
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Figure S3 Distribution of genera across different populations of Ips typographus. Vertical 



bars (black) and the dot matrix represent the number of shared or unique ASVs, whereas 



horizontal bars (yellow) show the total number of ASVs present in each population.  
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Figure S4: Hierarchical clustering based on unweighted UniFrac distance showing differences 



in bacterial community structure of Ips typographus among different geographic regions. 



 



Figure S5: Microbial composition of pre-overwintering and overwintering populations of I. 



typographus from Veneto at phylum level (A) and genus level (B). In (B) only the 18 most 



abundant ASVs were plotted. 
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Figure S6: Heatmap visualization of the 44 most abundant predicted MetaCyc metabolic 



pathways that were differentially abundant across Ips typographus beetles from different 



populations and regions. The corresponding MetaCyc accession and statistical results are 



reported in Table S6. Rows: metabolic pathways; Columns: samples; Color key indicates 



metabolic pathways expression value, blue: lowest; red: highest; Hierarchical clustering was 



performed using Euclidean distance and Ward method. 



 











 
  











 



Table S1: List of all sampling locations including the population code, latitude/longitude, 



number of analyzed individuals, epidemiological and overwintering status of Ips typographus 



and date of collection (month, year). 



Locality Population Latitude/Longitude no Status month Year 



Eastern 
Tyrol 
(Austria) 



ET1 (Kals) 46°56'54.34"N 



12°36'15.35"E 



12 Epidemic July 2020 



ET2 (Kals) 46°57'28.78"N 



12°37'12.69"E 



12 Endemic July 2020 



ET3 
(Obertilliach) 



46°41'59.26"N 



12°36'0.32"E 



12 Epidemic July 2020 



ET4 
(Obertilliach) 



46°43'59.93"N 



12°33'0.11"E 



12 Endemic July 2020 



South 
Tyrol 
(Italy) 



ST1 (San 
Candido) 



46°44'34.42"N 



12°20'11.85"E 



12 
 



July 2020 



ST2 (San 
Candido) 



46°44'35.26"N 



12°22'4.43"E 



12 
 



July 2020 



ST3 (Riva di 
Tures) 



46°53'17.41"N 



11°52'21.19"E 



12 
 



July 2020 



Veneto 
(Italy) 



VT1 (Paluzza) 46°31'41.97"N 



13° 1'15.73"E 



12 
 



February 2020 



VT2 (Col di 
Prà) 



46°17'45.90"N 



11°55'33.63"E 



12 Pre-
Overwintering 



August 2020 



VT3 (Vigo di 
Cadore) 



46°30'28.66"N 



12°29'1.33"E 



12 Pre-
Overwintering 



September 2020 



VT4 (Forni di 
sopra) 



46°19'59.88"N 



12°19'30.72"E 



8 Overwintering January 2020 



VT5 (Giazza) 45°39'15.44"N 



11° 7'30.98"E 



8 Overwintering December 2019 



VT6 (Selva di 
Progno) 



45°40'41.47"N 



11° 6'59.92"E 



8 Pre-
Overwintering 



September 2020 











Abetone 
(Italy) 



Abe1  44° 8'0.00"N 



10°38'60.00"E 



12 
  



2009 



Romania RO1 (Belis) 46° 3'54.83"N 



23° 0'46.60"E 



12 
  



1996 



Croatia CR1 
(Vrhovine)  



44°50'48.82"N 



15°25'24.28"E 



12 
  



2009 



Russia RU1 
(Alexandrow) 



56°22'34.82"N 



38°47'19.26"E 



12 
  



1995 



 



 



Table S2: ASV table (see excel sheet) 
 



  











Table S3: Pairwise comparison of Chao1 index of I. typographus collected from different 
localities. 



Region diff lwr upr p adj 



CR-Abe 10 -40.972875 60.972875 0.9971819 



ET-Abe -57.0625 -97.360096 -16.764904 0.0007429 



RO-Abe -50.416667 -101.38954 0.5562084 0.0546804 



RU-Abe -68.5 -119.47288 -17.527125 0.0017065 



ST-Abe -30.722222 -72.3414 10.896956 0.3002883 



VT-Abe -6.966667 -46.450086 32.5167525 0.9984439 



ET-CR -67.0625 -107.3601 -26.764904 0.0000323 



RO-CR -60.416667 -111.38954 -9.4437916 0.0092023 



RU-CR -78.5 -129.47288 -27.527125 0.0001632 



ST-CR -40.722222 -82.3414 0.896956 0.0595967 



VT-CR -16.966667 -56.450086 22.5167525 0.8598785 



RO-ET 6.645833 -33.651763 46.9434293 0.9989386 



RU-ET -11.4375 -51.735096 28.860096 0.9796354 



ST-ET 26.340278 -1.188221 53.8687766 0.0707335 



VT-ET 50.095833 25.917276 74.2743909 0.0000001 



RU-RO -18.083333 -69.056208 32.8895417 0.9394407 



ST-RO 19.694444 -21.924734 61.3136226 0.7955452 



VT-RO 43.45 3.966581 82.9334192 0.0207721 



ST-RU 37.777778 -3.8414 79.396956 0.1025407 



VT-RU 61.533333 22.049914 101.016753 0.0001291 



VT-ST 23.755556 -2.566724 50.077835 0.1064998 



 



 
  











Table S4: Pairwise comparison of Shannon index of I. typographus collected from different 
localities. 



Region diff lwr upr p adj 



CR-Abe 0.38657681 -0.4761482 1.2493019 0.834226 



ET-Abe -0.0751452 -0.7571892 0.6068989 0.999897 



RO-Abe 0.67544026 -0.1872848 1.5381653 0.2336237 



RU-Abe 0.309467 -0.5532581 1.1721921 0.936262 



ST-Abe 0.08668196 -0.6177301 0.791094 0.9998035 



VT-Abe 1.19724651 0.52898256 1.8655105 0.0000056 



ET-CR -0.461722 -1.143766 0.220322 0.4068381 



RO-CR 0.28886345 -0.5738616 1.1515885 0.9538804 



RU-CR -0.0771098 -0.9398349 0.7856152 0.9999699 



ST-CR -0.2998949 -1.0043069 0.4045172 0.8651239 



VT-CR 0.81066969 0.14240574 1.4789336 0.0069494 



RO-ET 0.75058544 0.06854141 1.4326295 0.0207659 



RU-ET 0.38461219 -0.2974319 1.0666562 0.6295368 



ST-ET 0.16182715 -0.3040976 0.6277519 0.9451423 



VT-ET 1.27239169 0.86316527 1.6816181 0.0001 



RU-RO -0.3659733 -1.2286983 0.4967518 0.8671134 



ST-RO -0.5887583 -1.2931704 0.1156538 0.168387 



VT-RO 0.52180625 -0.1464577 1.1900702 0.236487 



ST-RU -0.222785 -0.9271971 0.481627 0.9649998 



VT-RU 0.8877795 0.21951555 1.5560435 0.0020268 



VT-ST 1.11056455 0.66505525 1.5560738 0.0001 



 



 



  











Table S5: Pairwise comparison of I. typographus bacterial community structure collected 
from different localities based on unweighted UniFrac distance matrix at 999 permutations. 



Locality Sum Of 
Sqs R2 F Pr(>F) sig 



RU-Abe 0.11434  0.23569   6.784  0.000999  ** 
RU-CR 0.50937  0.24151  7.0052  0.000999 *** 
RU-ET 0.4032  0.10586  6.8667  0.001998 ** 
RU-ST 0.25399  0.10518  5.4069  0.007992  ** 
RU-VT 0.5330 0.16822 14.157 0.000999 *** 
RU-RO 0.15780 0.23358  6.7048  0.000999 *** 
Abe-CR 0.36085  0.20156  5.5538  0.000999 *** 
Abe-ET 0.2752  0.07839 4.9337 0.006993 ** 
Abe-ST 0.1058  0.05047  2.445  0.05694  . 
Abe-VT 0.55536  0.18385  15.768  0.000999 *** 
Abe-RO 0.16637  0.32378  10.534  0.000999 *** 
CR-ET 0.2854  0.06009  3.7083  0.02198  * 
CR-ST 0.2846  0.08122  4.0665  0.02198  * 
CR-VT 0.9598  0.20624   18.187 0.000999 *** 
CR-RO 0.45706  0.22477  6.3788  0.000999 *** 
ET-ST 0.1129  0.02197  1.8422  0.1449   
ET-VT 1.2587  0.18623  24.257 0.000999 *** 
ET-RO 0.2883  0.07853  4.9431  0.01299  * 
ST-VT 1.0064  0.19127  22.232 0.000999 *** 
ST-RO 0.21708  0.0922  4.6717  0.01199  * 
VT-RO 0.14357  0.05209  3.847  0.01099  * 



 



Significance levels .0 ‘***’, 0.001 ‘**’, 0.01 ‘*’, 0.05 ‘.’ 



 











Table S6: Biochemical pathways (see excel sheet) 
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			a674214e2f1c50faea2dc1a76ac5dcaf			31861			28826			110			86			40015			55			2144			905			3966			6362			659			25208			7829			5671			121			514			2270			7622			2094			3960			15670			1823			173			10032			2457			1610			1808			2008			2083			2691			2050			1887			3703			1758			2100			4359			6779			3715			10154			13086			3483			6471			986			535			5829			4754			2053			16372			3355			5539			5173			14155			807			6140			18135			4383			1353			10715			23870			11884			6555			8415			17957			12211			2918			4695			5758			1487			2769			227			8824			3712			3229			3235			11438			4241			6027			5051			16951			20905			6185			1139			4945			7240			2384			4408			12763			6120			8661			708			525			20103			385			11757			560			265			10868			2933			2555			6824			4017			428			16754			2808			12059			5647			2236			1334			3812			3145			14254			11167			6332			4943			9946			1784			11941			11160			13279			136			21263			680			895			321			359			71			369			257			403			470			308			1818			8446			83			405			807			1485			206			2999			1772			323			297			5308			1009			1940			276			304			2957			1135			683			1490			467			202			621			252			67			56			345			0			569			484			635			626			467			9378			88			289			2020			126			277			296			961			1515			317			869			382			501			508			0			172			8795			530			5719			7084			1210			2475			2511			3010			1377			3320			665			4858			d__Bacteria; p__Proteobacteria; c__Gammaproteobacteria; o__Enterobacterales; f__Erwiniaceae; g__Erwinia


			68a7485eb166cd77be408ecbbd9c665a			6			12			0			249			0			10			1567			71			20			19			0			0			4822			5295			743			4400			11783			11320			4214			3499			2730			3870			1334			4598			5994			3393			1456			3164			5851			3669			6242			2838			2021			5091			3789			5159			1008			13567			13276			11774			1007			5201			143			3583			9804			2660			2747			16561			2020			7203			3296			12970			1014			984			14014			3836			1491			6840			5070			4239			7992			6539			6673			9961			2959			2658			2885			2725			6011			3790			5562			10919			3718			2853			5017			5312			8731			6681			3094			9213			7781			3199			13060			11184			1842			4892			5236			6984			5232			3269			525			2742			2522			3229			896			1589			13323			7910			1113			8728			3337			486			7857			9916			10040			6331			357			5911			3682			906			13190			11227			2959			4875			196			3752			18928			8271			3668			2491			619			2607			2513			2525			3832			1803			1613			697			1667			5736			2113			2110			4478			637			1164			2111			2338			564			5614			3560			1583			528			3304			4401			5739			513			872			4421			1757			1752			232			1984			940			3235			2907			1587			951			1990			1407			2862			764			921			910			523			1144			580			741			395			3951			959			2646			1362			2296			2348			3196			3223			1617			2413			364			884			2058			248			1950			2633			1820			2179			3202			7356			1706			1013			1885			1463			d__Bacteria; p__Proteobacteria; c__Gammaproteobacteria; o__Xanthomonadales; f__Xanthomonadaceae; g__Pseudoxanthomonas


			4b4aa1d4f5427f88547c54d1dc72a1ee			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			535			0			0			0			0			9			5			0			0			4			0			0			0			5			0			4			8			2			32			3			9			0			7243			0			14			48			263			17549			16509			0			0			0			0			6			68			0			11			0			4			208			0			0			3			18824			6			0			10919			14460			0			19646			0			5			7			0			17			175			16153			23010			0			17120			19856			0			12			15582			5			0			16			846			73			0			636			0			46			82			8252			2298			40			0			0			0			6			4			0			7			0			4			0			3			23			0			0			5			0			5			0			0			0			6			0			6			0			0			0			6			0			0			0			7			0			0			3			0			8			0			8			0			0			0			0			0			5			0			0			6			0			6			7			0			1386			0			23			0			0			4			0			7594			0			0			10			0			0			4			6			0			0			0			6			0			0			0			0			0			0			0			12513			0			0			9824			16759			0			9			0			162			0			54			26			2			18280			47			9			0			59			0			615			d__Bacteria; p__Firmicutes; c__Clostridia; o__Lachnospirales; f__Lachnospiraceae; g__Tyzzerella


			f888015bd6a5f6dca4761c48cbac332d			0			0			0			0			0			0			0			0			6			0			0			0			5			0			659			1453			0			2910			3139			3312			2481			0			229			1877			0			0			0			2			1717			0			0			0			6			0			163			1550			0			0			17279			0			14200			7			0			122			0			0			0			0			19231			0			0			0			0			170			19			22257			165			8			0			24			7			0			9			0			0			0			0			0			0			6			0			0			0			0			0			0			0			0			7			0			100			70			134			0			0			0			0			0			0			2			0			0			2			0			0			0			0			46			0			0			0			18179			0			80			0			0			0			0			17864			21214			185			0			122			0			0			0			0			0			9			0			0			0			7			0			0			17			0			0			0			38			0			0			10			0			0			466			0			0			0			18			600			13737			136			0			0			0			20014			11375			0			0			0			0			23007			0			20			0			0			7			0			0			15			0			7			0			0			0			0			0			0			31			0			0			0			0			0			0			0			10			0			0			0			23634			12			0			11			0			0			0			0			0			0			10			d__Bacteria; p__Firmicutes; c__Bacilli; o__Entomoplasmatales; f__Spiroplasmataceae; g__Spiroplasma


			005fd134aea153a62e7a4220e13eee76			0			0			222			0			0			0			0			0			0			0			0			0			2501			443			393			309			332			1248			312			321			2162			877			239			2601			5795			1367			2372			3403			562			1798			2872			616			7677			2874			2034			1818			4601			1152			1101			4723			1909			388			749			1689			954			4706			3653			5573			2219			613			0			0			2469			1277			0			2665			1408			846			0			387			2946			581			1085			4048			184			577			1137			84			688			357			2559			2898			1248			664			522			173			699			1670			1017			3389			1467			585			1209			1431			644			177			0			0			2344			170			0			448			637			687			92			496			1854			132			3955			390			3586			214			2908			1722			272			0			809			0			0			1618			0			5046			212			569			2483			632			175			571			427			419			10280			739			1115			567			754			829			1319			297			665			480			97			2012			1657			219			215			154			400			0			1768			374			151			100			1199			1794			809			759			269			858			932			1032			76			1663			171			1124			1092			888			530			1498			1711			2800			113			1313			642			391			3026			194			3498			464			1259			880			608			808			709			213			1126			225			528			219			1563			617			1628			301			844			1119			308			1307			1170			412			2178			610			557			713			d__Bacteria; p__Proteobacteria; c__Gammaproteobacteria; o__Xanthomonadales; f__Xanthomonadaceae; g__Pseudoxanthomonas; s__Pseudoxanthomonas_spadix


			7877e727cb43f2af3ec20c9e269b362a			0			0			4			15692			0			0			0			0			670			2			0			0			341			69			0			7			0			9			41			0			15			0			0			22635			6			0			3530			0			0			0			0			0			0			0			0			0			0			15			0			0			0			0			0			14			0			0			0			3			0			6			0			0			6			27317			0			0			12			0			0			3			0			13			0			0			0			4			0			0			0			0			0			7587			6			0			0			0			0			0			0			0			11			0			0			0			0			0			0			42			0			0			0			0			0			37			20456			0			0			0			49			11			0			18			21			0			6			0			21508			0			0			2410			27			0			4			0			0			0			0			558			19055			10			0			21906			0			0			11			0			0			0			0			0			26			0			0			0			0			5067			0			0			0			0			10			440			0			11			4			0			0			4			0			0			8			0			0			0			0			0			0			0			0			0			0			7			0			0			7			0			0			0			0			0			12			0			10			0			0			0			0			4			2			0			3			4			5			0			22983			5			0			0			0			0			3			0			d__Bacteria; p__Proteobacteria; c__Alphaproteobacteria; o__Rickettsiales; f__Anaplasmataceae; g__Wolbachia; s__Wolbachia_endosymbiont


			99bf61564af8529bd154a83052007946			0			0			18			41			0			3			0			0			0			0			0			0			43			7			0			77			18			0			147			37			61			12			2447			136			11			29			0			35			0			0			0			0			0			0			0			15			144			214			15			0			0			111			7			169			18			0			0			26			27			29			0			13			126			376			114			49			38			495			5			55			9			7			440			329			2			33			98			534			36			307			1733			428			144			439			869			44			214			190			143			7			1222			790			36			1223			0			173			16			35			62			0			76			0			1062			1427			16			310			464			56			67			125			3397			0			10			20			0			0			0			0			0			4			5			2581			55			561			0			234			27			16			224			123			612			4425			6578			3111			4176			4788			4209			2202			3117			851			3507			6360			231			546			328			306			425			540			366			388			1574			294			51			1701			2083			2240			823			3357			1764			5599			172			3632			587			3009			5553			2865			851			3156			2459			948			127			1594			2505			3518			1580			1647			3176			1987			463			2942			4418			4496			115			43			1946			76			474			2390			915			796			489			33			339			672			82			339			640			137			93			223			480			593			d__Bacteria; p__Proteobacteria; c__Alphaproteobacteria; o__Caulobacterales; f__Caulobacteraceae; g__Brevundimonas


			98a32c9f6e6d17c259ced4056ed9f954			0			0			28			81			0			33575			376			483			61			1663			644			83			71			29			0			0			0			0			47			27			0			0			0			0			24			0			0			265			0			239			46			105			54			96			63			87			0			0			0			0			0			0			0			0			0			2519			13			0			0			60			0			0			0			0			0			60			0			50			0			15			14			0			11			40			48			0			0			663			977			35			715			135			815			3028			49			37			559			3998			881			0			42			9846			401			77			0			0			0			0			15			0			0			0			66			65			0			0			0			1526			28			0			0			0			0			159			0			0			0			0			0			0			0			17			0			0			0			0			332			4			6			0			0			23			217			69			0			653			54			9			0			0			0			1292			618			91			72			200			1050			40			1320			155			210			171			0			0			50			175			0			0			273			992			88			915			92			36			0			1857			39			0			0			0			0			0			25			822			35			153			72			134			189			297			229			132			9600			52			2213			11972			113			49			24560			3208			763			0			28			140			0			94			68			88			52			48			173			346			d__Bacteria; p__Proteobacteria; c__Gammaproteobacteria; o__Enterobacterales; f__Yersiniaceae


			8b6aa9b84ac40ae4cc5e81725972683e			0			0			0			0			0			0			0			0			0			0			0			0			376			0			21			0			66			0			471			0			133			0			49			104			106			11			8			12			0			0			26			0			0			0			48			81			41			452			67			548			3			799			0			2091			56			0			20			736			23			314			0			13			733			71			208			213			0			25			5			343			99			5			276			1395			20			21			318			315			300			275			1459			2229			440			569			896			282			162			1277			523			484			1977			1351			700			2873			0			847			0			78			6			7			5			0			1216			454			0			372			693			0			129			131			238			91			374			9			0			2			134			0			0			372			568			2613			9			861			0			634			3205			95			176			19			1579			1257			4024			2466			1108			2558			2259			230			2263			1728			746			3716			1155			94			111			859			694			47			2035			576			118			520			1637			5169			3189			1152			970			995			2551			2386			129			1404			758			1862			2935			1330			1412			1801			1699			2600			74			2009			2132			2240			176			917			3059			448			740			1039			1549			2462			94			24			1899			76			780			1207			380			1010			262			90			476			616			178			1114			466			367			178			224			727			455			d__Bacteria; p__Bacteroidota; c__Bacteroidia; o__Sphingobacteriales; f__Sphingobacteriaceae; g__Sphingobacterium; s__bacterium_A37T11


			78d0718dfa84698d316bf025ffa772fb			0			0			0			0			0			0			0			0			0			0			0			0			14			4			0			0			0			9			35			23			0			0			41			19			77			176			128			241			35			89			526			46			8			200			465			300			2			602			141			2613			0			0			0			35			0			45			21			5557			0			0			0			160			0			72			0			386			0			183			63			144			3077			0			16			652			334			0			4			312			853			727			114			254			132			1028			140			1232			2724			750			1365			5542			1492			42			2947			737			17			0			222			0			2			24			0			871			103			191			52			166			6566			35			2114			174			883			71			766			3184			7			404			0			7			0			116			14			1923			0			20			31			115			4076			31			799			230			110			221			375			97			371			975			168			122			123			684			132			583			195			467			749			1561			2226			147			3067			802			1366			403			1884			2340			1770			184			417			699			530			1099			174			2535			436			1120			994			1884			1747			3521			2819			937			101			665			367			1274			815			185			2552			128			167			769			82			1273			1655			817			545			683			917			1794			1953			251			1828			113			783			1671			259			1025			988			465			365			429			771			1247			d__Bacteria; p__Bacteroidota; c__Bacteroidia; o__Chitinophagales; f__Chitinophagaceae


			6103b0c02736c92568df1800a4931b6f			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			6			0			8			0			0			0			0			41			0			0			0			0			0			0			17			0			0			0			0			0			17			0			0			0			0			0			0			0			120			11			0			0			12			0			0			0			13			0			109			0			0			0			0			0			0			0			0			0			431			0			4			0			0			257			11			2901			2608			108			1507			108			394			27			1930			410			0			0			115			0			0			0			11			0			0			0			0			0			0			36			0			6			15			0			0			36			0			0			0			2790			40			37			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			1798			236			2723			2357			3762			6391			2708			393			797			1750			607			3104			1255			547			561			447			1020			495			441			527			247			595			2808			738			3821			359			571			1170			3365			1064			245			7656			148			3821			1108			3790			807			304			84			5025			134			7033			1717			3865			0			290			59			171			277			74			284			513			841			182			4655			305			1382			3826			2728			5619			1967			57			427			731			245			1189			1022			181			160			372			816			908			d__Bacteria; p__Bacteroidota; c__Bacteroidia; o__Flavobacteriales; f__Weeksellaceae; g__Chryseobacterium
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			a42192f52f423cdcaadb883aa350de74			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			48			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			197			0			0			0			11			0			0			0			0			59			0			0			0			30			0			0			0			0			79			0			25			0			16			19			0			67			7			11			0			0			0			0			0			28			0			0			0			0			0			0			0			0			0			0			26			0			0			0			0			0			0			17			0			24			739			2663			394			34			327			831			90			1122			72			139			912			611			17			141			272			285			0			176			68			866			314			15			1086			2054			825			575			1736			931			2416			31			1429			271			3092			1692			2233			95			646			601			50			66			1108			147			494			211			114			29			152			17			255			434			179			48			12			3711			124			45			1898			648			542			68			32			214			237			38			190			256			42			13			94			238			223			d__Bacteria; p__Proteobacteria; c__Gammaproteobacteria; o__Burkholderiales; f__Comamonadaceae
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			e0f18a42c2a4c841fcded3c274297686			0			0			0			0			0			0			0			32			0			0			0			0			133			197			0			48			672			40			105			99			37			260			0			44			1836			1121			413			552			962			1551			1524			834			469			1308			1284			1513			0			2230			0			190			8			0			0			187			0			16			26			19			33			7			123			0			16			0			32			105			14			77			0			34			76			0			0			15			21			8			499			0			66			52			96			26			87			22			569			0			192			21			13			26			51			0			107			46			0			33			22			532			0			22			31			0			0			0			0			0			0			0			161			0			27			0			155			139			0			497			0			3290			4			0			0			387			0			0			0			16			99			0			0			362			37			517			63			0			69			114			26			0			63			154			25			47			189			30			102			171			89			29			369			140			298			31			16			337			33			16			29			39			56			0			0			23			0			51			45			0			100			103			78			392			525			366			61			100			35			0			95			0			755			319			107			37			22			28			39			57			0			64			0			43			203			65			484			456			303			442			666			985			279			266			316			344			d__Bacteria; p__Actinobacteriota; c__Actinobacteria; o__Micrococcales; f__Microbacteriaceae


			c54c1793f522f10d521814111cba58c8			0			0			0			0			0			0			0			0			0			0			0			0			0			681			0			1381			25			43			4662			46			49			0			18			18			0			8			0			14			31			0			18			0			0			0			23			39			0			0			0			0			0			0			0			0			0			0			0			0			59			0			0			0			0			955			0			0			0			0			6			0			0			0			0			0			0			0			0			78			0			0			0			0			0			0			0			0			0			0			0			0			273			0			0			0			0			22			129			14			0			0			0			0			62			0			0			0			0			0			0			0			0			0			0			271			0			0			0			0			0			0			0			345			0			0			0			0			0			0			0			0			0			56			220			45			0			30			53			24			50			81			108			0			1318			0			158			41			321			32			26			0			16			237			247			2030			610			328			160			554			1275			692			0			560			162			205			588			899			0			35			67			20			0			110			0			261			12027			619			10			101			22			44			74			200			37			0			668			48			362			300			151			250			70			0			88			182			20			199			145			52			0			65			149			61			d__Bacteria; p__Proteobacteria; c__Alphaproteobacteria; o__Rhizobiales; f__Rhizobiaceae; g__Ochrobactrum
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			819d4d4a3f8231d695dff0ef8f7a0928			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			13			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Myxococcota; c__Polyangia; o__Polyangiales; f__Polyangiaceae; g__Pajaroellobacter; s__uncultured_bacterium


			fb4626ed18a0c484e27b3c9426c29cf1			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			13			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Bacteroidota; c__Bacteroidia; o__Chitinophagales; f__Chitinophagaceae; g__Ferruginibacter


			d756d4f1281995d8380352d7620d0712			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			13			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Actinobacteriota; c__Thermoleophilia; o__Solirubrobacterales; f__67-14; g__67-14; s__metagenome
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			560bce378c876fe749e1036973d613f9			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			12			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Armatimonadota; c__Armatimonadia; o__Armatimonadales; f__Armatimonadales; g__Armatimonadales


			057d4888f5cbc23b274ac1af80978156			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			12			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Bacteroidota; c__Bacteroidia; o__Chitinophagales; f__Chitinophagaceae; g__Sediminibacterium


			f5f401595a81d493a5dc2c4163386ae8			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			12			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Proteobacteria; c__Alphaproteobacteria; o__Sphingomonadales; f__Sphingomonadaceae; g__Novosphingobium


			00ebb8ef8fcaabed1dcf4b7c07aae6e3			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			12			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Myxococcota; c__Polyangia; o__Polyangiales; f__Polyangiaceae; g__Pajaroellobacter; s__uncultured_bacterium


			9b832b68580ff81b7156a044dc86ec2e			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			12			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Proteobacteria; c__Alphaproteobacteria; o__Rhizobiales; f__Beijerinckiaceae


			f4ba6c9289d3c929c4d36308f9d92d90			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			10			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			2			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Proteobacteria; c__Alphaproteobacteria; o__Caulobacterales; f__Caulobacteraceae; g__uncultured


			0b5f417e427a95eacf047570a49070bf			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			12			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Bacteroidota; c__Bacteroidia; o__Bacteroidales; f__Prevotellaceae; g__Prevotella; s__Prevotella_histicola


			09853545a48a11b27494f7325e727232			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			12			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Myxococcota; c__Myxococcia; o__Myxococcales; f__Myxococcaceae; g__P3OB-42; s__uncultured_bacterium


			fc9ebe4bc57f2e3f0fc0971eb915a119			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			12			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Planctomycetota; c__Planctomycetes; o__Isosphaerales; f__Isosphaeraceae; g__Tundrisphaera


			15d5fd52460dc8b8765e6418212fbcc0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			12			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Firmicutes; c__Clostridia; o__Oscillospirales; f__Ruminococcaceae; g__Faecalibacterium


			1332b2dc6ac1e9455e3566c7ec1d4c7d			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			12			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Firmicutes; c__Clostridia; o__Lachnospirales


			f5b7c61f82fd342d4823a826fa548918			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			12			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Proteobacteria; c__Alphaproteobacteria; o__Rhizobiales; f__Beijerinckiaceae; g__Microvirga; s__uncultured_Microvirga


			a2dd976989639dbaead56a06d8b28b02			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			12			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Proteobacteria; c__Alphaproteobacteria; o__Rhizobiales; f__Rhizobiaceae; g__Allorhizobium-Neorhizobium-Pararhizobium-Rhizobium


			80141524b5a2ed361342253cc282ac4e			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			12			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Planctomycetota; c__Planctomycetes; o__Isosphaerales; f__Isosphaeraceae; g__Singulisphaera


			ded9d616691bf9677a2438ea8d5e1858			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			12			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Proteobacteria; c__Alphaproteobacteria


			4979e0308f337a3201f80321d6ea6a98			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			6			0			0			0			0			6			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Actinobacteriota; c__Actinobacteria; o__Actinomycetales; f__Actinomycetaceae; g__Actinotignum; s__uncultured_bacterium


			52ae34bab94d1289aff8c9344025ce3a			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			12			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Planctomycetota; c__Planctomycetes; o__Isosphaerales; f__Isosphaeraceae


			81ed6104dacf36cdd1838680253b2214			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			12			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Proteobacteria; c__Alphaproteobacteria; o__Azospirillales; f__Inquilinaceae; g__Inquilinus; s__uncultured_Alphaproteobacteria


			9077be1ba337b7caeec48b1dca03d111			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			12			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Proteobacteria; c__Alphaproteobacteria; o__Rhizobiales; f__Methylopilaceae


			441bf463db51dafae6c2a35d7fdd13b5			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			12			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Proteobacteria; c__Alphaproteobacteria; o__Azospirillales; f__Inquilinaceae; g__Inquilinus


			9c57dd3bb103a86cc5801ca7a1a2354d			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			12			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Proteobacteria; c__Alphaproteobacteria; o__Micropepsales; f__Micropepsaceae; g__uncultured; s__metagenome


			cb100c746ec68c997225b06e06caab46			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			12			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Proteobacteria; c__Gammaproteobacteria; o__Burkholderiales; f__Alcaligenaceae; g__Advenella


			565b641313ebe8c5135697fa2c67ae99			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			12			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Verrucomicrobiota; c__Verrucomicrobiae; o__Chthoniobacterales; f__Chthoniobacteraceae; g__LD29; s__uncultured_bacterium


			257f93fe214c96b86c118a0f8deef2d2			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			12			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Myxococcota; c__Polyangia; o__Haliangiales; f__Haliangiaceae; g__Haliangium; s__metagenome
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			8830ad1a79dc1f0f363198404faa40b1			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			11			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Armatimonadota; c__Armatimonadia; o__Armatimonadales; f__Armatimonadales; g__Armatimonadales; s__uncultured_bacterium
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			4337e7e69a30ed8b7d5f64f77d40ef01			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			11			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			d__Bacteria; p__Planctomycetota; c__Planctomycetes; o__Isosphaerales; f__Isosphaeraceae; g__uncultured; s__uncultured_bacterium
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			3f88256e7a9a56ef743ded5f7326f306			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			11			0			d__Bacteria; p__Proteobacteria; c__Gammaproteobacteria; o__Enterobacterales; f__Enterobacteriaceae; g__Escherichia-Shigella


			e2dbf8bafb6c808e80e60249f0bac45d			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			11			d__Bacteria; p__Proteobacteria; c__Alphaproteobacteria; o__Rickettsiales; f__Rickettsiaceae; g__Rickettsia; s__Rickettsia_endosymbiont
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Supplementary table S6


			Supplementary Table S6. Functional prediction of the bacterial community using PICRUSt2. The table summarizes the functional profile representing the 50 major functional contribution of the bacterial community between Ips typographus populations (Population, region, season), ET1-4: Eastern Tyrol; ST1-3: South
Tyrol; VT1-6: Veneto; Abe: Abetone; CR: Croatia; RO: Romania and RU: Russia.


			MetaCyc			description			Populations- Pvalues			FDR			Statistics			Regions-Pvalues			FDR			Statistics			Overwintering - Pvalues			FDR			Statistics			04RU.1.10			04RU.1.11			04RU.1.12			04RU.1.14			04RU.1.15			04RU.1.2			04RU.1.3			04RU.1.4			04RU.1.5			04RU.1.6			04RU.1.7			04RU.1.8			09AbeIT.1.1			09AbeIT.1.10			09AbeIT.1.11			09AbeIT.1.12			09AbeIT.1.2			09AbeIT.1.3			09AbeIT.1.4			09AbeIT.1.5			09AbeIT.1.6			09AbeIT.1.7			09AbeIT.1.8			09AbeIT.1.9			09CR.1.1			09CR.1.10			09CR.1.11			09CR.1.12			09CR.1.2			09CR.1.3			09CR.1.4			09CR.1.5			09CR.1.6			09CR.1.7			09CR.1.8			09CR.1.9			20AT.1.1			20AT.1.11			20AT.1.13			20AT.1.15			20AT.1.17			20AT.1.19			20AT.1.21			20AT.1.23			20AT.1.3			20AT.1.5			20AT.1.7			20AT.1.9			20AT.2.1			20AT.2.11			20AT.2.13			20AT.2.15			20AT.2.17			20AT.2.19			20AT.2.21			20AT.2.23			20AT.2.3			20AT.2.5			20AT.2.7			20AT.2.9			20AT.3.1			20AT.3.11			20AT.3.13			20AT.3.15			20AT.3.17			20AT.3.19			20AT.3.21			20AT.3.23			20AT.3.3			20AT.3.5			20AT.3.7			20AT.3.8			20AT.4.1			20AT.4.11			20AT.4.13			20AT.4.15			20AT.4.17			20AT.4.19			20AT.4.21			20AT.4.23			20AT.4.3			20AT.4.5			20AT.4.7			20AT.4.9			20ST.1.1			20ST.1.11			20ST.1.13			20ST.1.14			20ST.1.16			20ST.1.18			20ST.1.2			20ST.1.3			20ST.1.4			20ST.1.5			20ST.1.7			20ST.1.9			20ST.2.1			20ST.2.11			20ST.2.14			20ST.2.16			20ST.2.18			20ST.2.2			20ST.2.20			20ST.2.3			20ST.2.4			20ST.2.5			20ST.2.7			20ST.2.9			20ST.3.1			20ST.3.11			20ST.3.13			20ST.3.14			20ST.3.16			20ST.3.18			20ST.3.2			20ST.3.20			20ST.3.4			20ST.3.5			20ST.3.7			20ST.3.9			20VT.1.1			20VT.1.10			20VT.1.11			20VT.1.12			20VT.1.2			20VT.1.3			20VT.1.4			20VT.1.5			20VT.1.6			20VT.1.7			20VT.1.8			20VT.1.9			20VT.2.1			20VT.2.13			20VT.2.15			20VT.2.16			20VT.2.2			20VT.2.3			20VT.2.4			20VT.2.5			20VT.2.6			20VT.2.7			20VT.2.8			20VT.2.9			20VT.3.1			20VT.3.11			20VT.3.12			20VT.3.13			20VT.3.14			20VT.3.15			20VT.3.2			20VT.3.3			20VT.3.5			20VT.3.6			20VT.3.7			20VT.3.8			20VT.4.1			20VT.4.2			20VT.4.3			20VT.4.4			20VT.4.5			20VT.4.6			20VT.4.7			20VT.4.8			20VT.5.1			20VT.5.2			20VT.5.3			20VT.5.4			20VT.5.5			20VT.5.6			20VT.5.7			20VT.5.8			20VT.6.1			20VT.6.2			20VT.6.3			20VT.6.4			20VT.6.5			20VT.6.6			20VT.6.7			20VT.6.8			96RO.1.1			96RO.1.10			96RO.1.11			96RO.1.12			96RO.1.2			96RO.1.3			96RO.1.4			96RO.1.5			96RO.1.6			96RO.1.7			96RO.1.8			96RO.1.9


			VALSYN-PWY			L-valine biosynthesis			0.000			0.000			3.412			0.000			0.000			5.312			0.000			0.003			4.174			5749.1126014654			5439.4177171832			6260.0409084697			12761.1747001655			11434.2293140136			42015.5117091979			25403.389813641			20926.9707193978			25723.6989975865			21523.9912599016			22810.7625789076			5464.5505561739			30438.6496743176			39301.9325587704			8265.4795241358			28435.1045733587			29720.8644555708			33338.0464046391			47256.5289197208			31660.7291293095			17382.4961723123			24569.7439289705			23659.1868298267			20480.9705040197			44450.8070330444			26509.069187823			15030.2822230268			24073.4779942531			23494.7554361801			25916.6646277381			33365.413257337			28525.4058499296			21978.2798644745			29400.7772362317			32272.1085829226			43043.0363431068			18459.2936322846			32954.6807375771			25487.938743871			28253.6649824775			20569.955254726			14918.8925821959			4015.583056594			27830.5126525939			15919.9248535133			35634.0385946164			33025.5544926514			46788.7593515139			17491.7025492196			13919.6326986483			14267.7266976687			28559.0549379839			15952.3583101049			11360.1286507709			24501.2797789087			25331.6877309762			17654.9095372265			35288.3619197743			17017.288120777			25940.7734090241			19278.9157795853			33576.4778432627			26876.0155725348			39070.7020028151			18901.8630204901			24625.457224638			20603.0649279716			39489.4842284129			25626.2559339306			14020.7170405991			59711.4839738364			49447.9504545441			19888.2462430406			30849.6502679381			48227.1916130947			40441.3099395877			27777.0070622459			60394.8606966616			40126.6357181721			25832.7045864741			41598.3396706398			46586.9661704669			32025.4792300225			35861.8752781557			6503.7541555703			22539.0287991909			14726.0098490941			27486.1746190756			19603.4823495223			18744.7096486664			28469.1263813603			13809.4958947614			43470.397089627			22053.8175829087			12611.8869475902			17286.7352728671			37729.2692502948			17138.820290664			20893.4444863123			20554.4225451453			29881.9647326676			10655.2484667781			44790.6802145384			33081.8747821891			29205.0350669243			22633.4110783456			6736.3164451321			26937.4181968284			13830.2755625205			14367.7002777558			22896.9386887072			41532.1528109362			11379.6321777337			15429.787553978			10683.8257901427			16447.766020375			48343.771641127			17721.6320178062			12405.5753482025			21987.3042255687			36750.596546409			62807.9736819823			103476.791763916			47514.4172002852			76808.5637424087			69263.6731949906			70030.237038748			47048.1134703866			78606.0231820443			65101.7099136856			50388.880923341			104185.567174426			74740.9669423702			49010.8319784539			58562.3999133054			67271.9336493153			55337.0633998844			53514.9792458693			84479.9623470146			57948.1904924638			72678.0872448513			41945.5168496355			37934.8185646424			102404.932601537			60614.0153234619			101740.41350143			30814.5414101935			71590.9148993392			78135.288535459			95864.547539735			7435.5386265237			93305.8090238048			37069.6547872922			91886.3392448487			82310.5048187953			83299.2784780253			68038.9280344737			73607.8063132425			66673.8616879579			87484.0426821061			58720.6506913582			60208.7334078717			75608.1922204283			92695.4221734818			64987.896884925			61242.2611355299			71327.9020923188			64224.5517205967			42923.1327998172			51984.0616352576			82637.7211078616			50163.2350756614			50999.9586973014			17637.4196693821			76597.2438064103			47610.868913446			56284.2081503089			59632.1171300884			88920.9721386841			93732.644386552			28601.5117153033			16859.5997998347			41585.0666744136			52813.5357851402			26984.7474635955			61683.8949338506			53935.8190826279			39373.1599207814			22244.9468748234			23581.7961551695			34998.135902651			40701.795505771


			ILEUSYN-PWY			L-isoleucine biosynthesis I (from threonine)			0.000			0.000			3.412												0.000			0.003			4.174			5749.1126014654			5439.4177171832			6260.0409084697			12761.1747001655			11434.2293140136			42015.5117091979			25403.389813641			20926.9707193978			25723.6989975865			21523.9912599016			22810.7625789076			5464.5505561739			30438.6496743176			39301.9325587704			8265.4795241358			28435.1045733587			29720.8644555708			33338.0464046391			47256.5289197208			31660.7291293095			17382.4961723123			24569.7439289705			23659.1868298267			20480.9705040197			44450.8070330444			26509.069187823			15030.2822230268			24073.4779942531			23494.7554361801			25916.6646277381			33365.413257337			28525.4058499296			21978.2798644745			29400.7772362317			32272.1085829226			43043.0363431068			18459.2936322846			32954.6807375771			25487.938743871			28253.6649824775			20569.955254726			14918.8925821959			4015.583056594			27830.5126525939			15919.9248535133			35634.0385946164			33025.5544926514			46788.7593515139			17491.7025492196			13919.6326986483			14267.7266976687			28559.0549379839			15952.3583101049			11360.1286507709			24501.2797789087			25331.6877309762			17654.9095372265			35288.3619197743			17017.288120777			25940.7734090241			19278.9157795853			33576.4778432627			26876.0155725348			39070.7020028151			18901.8630204901			24625.457224638			20603.0649279716			39489.4842284129			25626.2559339306			14020.7170405991			59711.4839738364			49447.9504545441			19888.2462430406			30849.6502679381			48227.1916130947			40441.3099395877			27777.0070622459			60394.8606966616			40126.6357181721			25832.7045864741			41598.3396706398			46586.9661704669			32025.4792300225			35861.8752781557			6503.7541555703			22539.0287991909			14726.0098490941			27486.1746190756			19603.4823495223			18744.7096486664			28469.1263813603			13809.4958947614			43470.397089627			22053.8175829087			12611.8869475902			17286.7352728671			37729.2692502948			17138.820290664			20893.4444863123			20554.4225451453			29881.9647326676			10655.2484667781			44790.6802145384			33081.8747821891			29205.0350669243			22633.4110783456			6736.3164451321			26937.4181968284			13830.2755625205			14367.7002777558			22896.9386887072			41532.1528109362			11379.6321777337			15429.787553978			10683.8257901427			16447.766020375			48343.771641127			17721.6320178062			12405.5753482025			21987.3042255687			36750.596546409			62807.9736819823			103476.791763916			47514.4172002852			76808.5637424087			69263.6731949906			70030.237038748			47048.1134703866			78606.0231820443			65101.7099136856			50388.880923341			104185.567174426			74740.9669423702			49010.8319784539			58562.3999133054			67271.9336493153			55337.0633998844			53514.9792458693			84479.9623470146			57948.1904924638			72678.0872448513			41945.5168496355			37934.8185646424			102404.932601537			60614.0153234619			101740.41350143			30814.5414101935			71590.9148993392			78135.288535459			95864.547539735			7435.5386265237			93305.8090238048			37069.6547872922			91886.3392448487			82310.5048187953			83299.2784780253			68038.9280344737			73607.8063132425			66673.8616879579			87484.0426821061			58720.6506913582			60208.7334078717			75608.1922204283			92695.4221734818			64987.896884925			61242.2611355299			71327.9020923188			64224.5517205967			42923.1327998172			51984.0616352576			82637.7211078616			50163.2350756614			50999.9586973014			17637.4196693821			76597.2438064103			47610.868913446			56284.2081503089			59632.1171300884			88920.9721386841			93732.644386552			28601.5117153033			16859.5997998347			41585.0666744136			52813.5357851402			26984.7474635955			61683.8949338506			53935.8190826279			39373.1599207814			22244.9468748234			23581.7961551695			34998.135902651			40701.795505771


			PWY-5101			L-isoleucine biosynthesis II			0.000			0.002			2.843			0.001			0.002			4.198			0.001			0.013			3.564			6214.0281257901			5858.7311808909			6677.9753059164			13526.5170028709			12152.7617668761			48711.4059502407			27137.4747133598			22332.8457560007			27848.1644476633			23014.6417675043			24456.6896516172			5924.298520585			32258.1650664397			41261.5845881742			8779.9237214609			29897.0001003199			31727.1384349338			35116.5942101814			49106.9928481911			32443.8373161823			18461.1592543303			25986.8743476591			24287.2353410113			21545.4488015011			47324.9699974617			28004.712755134			15961.4768540459			25633.068912569			24856.7559796909			27464.9984245868			35467.2780744407			29618.3995849465			23518.1331618998			31233.4140690236			33993.9626206349			45061.8408111726			20275.0142135492			35241.4620252534			26985.4588393713			30323.6955112025			21843.5441627133			15851.6340787796			4284.5868531204			29440.4617912935			17293.4186110213			39012.9262145153			35684.1416849821			49821.0215518726			18433.7878540236			15030.5246606004			15365.5717801579			30644.0467441686			17003.4805624849			11766.0881754927			26476.101118898			26820.5043104126			18603.539731978			37282.2504468778			18081.0975676489			27835.9336581354			20564.0263209646			36413.1419804879			28542.5565254162			41214.7362631417			20419.2299923852			26567.7895919159			21895.4470608188			42867.22152294			27696.1323985865			14963.2901310765			63207.090722178			52096.1295872711			21532.1322512239			32961.2742287979			51428.4517833017			43526.6846221754			29571.5274209789			65307.4423370804			43309.3382248831			27460.031753633			44423.8459873506			51540.4628007937			34097.75841118			38244.5162411266			6813.1233465004			23727.3246005567			15697.1847703866			29128.657130892			21053.0147346912			19722.8818059562			29489.0392688155			14607.402140268			45762.73198481			23093.7929952531			13137.187960975			18019.5831392056			39562.3080512008			18545.0052537479			21618.2924334017			21941.4769036423			31846.0534265605			11225.2823175839			47588.2789249436			34947.6499202018			31121.506636995			24262.135352475			7179.1257898796			28412.2258695593			14666.7229359264			15174.8637776892			24717.8391704815			43618.8051777422			12105.0887758216			16382.5984506801			11332.154645125			17402.1055180392			51490.2554484782			19074.2244683307			13077.5247407234			23320.9966096737			38839.7296446598			64763.8926528024			106556.504817996			49849.6033233136			81474.7229070622			71183.6172844023			73008.9404112335			47936.7023594579			82559.3477996169			68026.4405964148			51512.4898877751			107159.910857121			78152.295596138			51917.0975967911			61941.0022892743			70547.0660139989			58487.450623251			56781.5669590228			89635.0542606246			61581.2210892988			74620.2412972279			43361.8828868436			38992.4343051698			106179.872107848			62454.2212155806			104030.855978722			31724.813763319			73800.4266426696			80167.9488936518			97973.2120191859			7505.0876277669			97131.170790537			38154.7206268727			95632.4012686401			83946.5223597248			86835.7878445894			69914.9111214887			75355.7215639139			67402.4432798092			94170.7889264246			60919.1142607469			61896.4888976556			77599.071986703			94611.5667620322			65825.7376002104			62500.8729820566			72927.5923436798			65137.974818226			44689.4313054341			52882.5328463062			84269.2814111085			51365.8202389073			56189.7052720516			18517.1397977275			82408.4831260005			52996.8306699399			59227.7289043479			62011.5934094678			99262.5650717446			100769.067858305			30005.0294819213			17630.8942661509			43367.5219963447			55322.7106622171			28467.1410974513			65475.8390604061			56252.8193418719			41605.3447775914			23357.7019656403			24694.2780630741			36949.0364384764			42635.3874583503


			PWY-7111			pyruvate fermentation to isobutanol (engineered)			0.008			0.021			2.164			0.031			0.050			2.376			0.001			0.013			3.451			7491.4771826819			6960.1533208063			7067.5405150617			13432.0723503845			14331.828255733			53073.170603818			28953.7995008553			23130.5535341614			28304.3452149112			26028.3024791479			26056.708194412			7060.4429089099			34596.0188854038			53130.5886202827			10097.9852324618			39864.1265098304			33846.5424319968			38646.8818474184			65341.4963673732			38719.8500812611			19724.6546159584			29121.6421906839			26455.3899011588			23844.8204104333			49731.106025307			31893.5844668601			18297.8856660888			28952.3284240463			28015.2798563536			30938.4543852186			39583.4459894512			33319.2080103317			26285.1591323172			35000.8452007965			38676.3083223009			50570.4632786919			24760.4844370446			36440.1910322183			27286.7691838045			31097.0626298717			21948.3533938108			17002.8736109186			5733.389705838			28690.0111213593			18644.1239827059			42455.662045562			38528.4299846155			51558.9682964475			18213.2293403738			16913.1393797686			16580.1910468875			33451.5808593994			18590.6058109612			13347.5595211867			28850.460824415			26462.1192170303			19622.8223687982			41417.5346378438			18555.8975918675			32681.6934621053			20400.9316486032			39976.0213824808			30984.4975822565			43524.4719863212			21994.3554225932			28887.0419136085			22378.6315381411			50066.7893703714			26662.6501028251			14869.4134282901			58814.4345386093			51858.8273435828			21671.8806908671			35170.6103669149			53173.7464467338			45933.5785477176			30605.0670035428			65200.4232545172			45596.6124472526			27290.6959806678			41065.5146709222			53407.7735268974			32855.8189588298			37230.5068857001			7650.7878174881			25762.8076015323			17373.2453205963			31920.0703650337			25211.3052157021			24213.0380476662			32899.2821830805			16349.0015376074			51551.6188495016			25908.6625611782			15471.4847661726			22396.8798581653			39937.6880918275			19882.8497673822			22780.6759725292			23656.6880160479			36095.216968281			10894.6803856347			47102.1830520959			37758.5351842043			35511.3408095929			23821.528184786			9032.5946664165			33479.75069033			14336.1548982615			14754.0376059316			27178.5981614882			45207.9343303935			13978.0012961291			18559.3703175627			13637.2951828851			20345.0767849244			53341.6972801712			21589.5747638379			13704.5988957561			27658.9824058964			41257.2146935736			72149.7370625112			110548.674159367			55883.7188823938			100687.239011243			76078.9701022491			75182.0038637024			50816.3342259024			88470.249260315			75394.1305368506			55233.2356218525			113505.527867982			94949.8326620089			55552.907118167			67944.7964190925			73683.0095292827			62437.5771146301			63137.1523447103			95123.0173715875			67198.0508961811			74999.5333734862			45767.4807105812			39573.4127527712			125537.307471688			59098.7257367452			114882.286284153			31627.528728445			72408.613038647			85371.5037461574			104329.814250525			6215.2128662314			91293.6911018479			38460.4724160927			93166.0748553454			80241.4235293765			86994.9638973301			80746.4645692387			80579.2349156382			71210.8319792916			96856.6864588596			68767.014558765			67072.6074561511			86887.0976439486			103599.53975097			80583.0829784281			66275.2150032103			74617.7864627705			66518.8563914325			41835.4181466149			58131.5259727956			92714.1540002541			53038.2372757327			57852.7080094921			20270.5379160618			95548.45010759			55881.350337665			60478.3411608318			60552.5307412616			100873.06741239			99124.850956474			29667.4647290159			17339.3945260735			46478.5068205058			54829.1471177017			30911.4244457265			68522.1502035034			59105.4607340783			46518.1467060345			25268.1549044145			26533.7082148702			37564.4873243726			42080.9191047474


			BRANCHED-CHAIN-AA-SYN-PWY			superpathway of branched amino acid biosynthesis			0.098			0.148			1.518			0.079			0.112			1.923			0.003			0.027			3.132			5478.6743666159			5187.251815431			5854.2296180027			11707.2642936112			10375.7546098988			42544.6426031059			23951.3885105241			20779.6672351788			24961.8398637266			19344.0357902829			21306.7976520381			5185.8313012452			27305.0999267543			35912.2636214536			7577.3379069034			26143.2415463428			27779.963213083			30509.1521416032			42104.0231298188			27308.8437878616			16211.370536349			21941.3052642803			20188.4978519275			18618.2118135744			42382.5518491544			24239.6305372957			13688.0473784308			22359.0941047563			21927.699037304			23862.2767659652			31456.1705574822			24494.8497420856			20697.3338625501			27221.4802206984			29329.85974833			37806.4405933704			16995.2062327925			30250.1441396581			24514.5698861216			27004.9758714201			20291.3533250957			13503.4918769216			3660.7303306954			25868.7662521311			15237.3679385597			34281.6823949466			31379.9583647245			41706.1344663744			16993.5728905299			13171.3622301318			13905.0088783735			26281.505131642			14751.8001991865			9823.8383933514			23162.7905487752			24447.6320049609			15851.7929297637			32048.5090495825			16436.8441172823			25376.6907184722			18402.6879313531			32123.2201168305			23954.5294205975			33437.7925107115			18016.1658701366			23282.7590191021			19583.4640097454			36815.3850258092			22711.3333309591			12784.0629701002			52540.1800089207			43048.033189388			17576.9909072726			26069.9565628357			44310.9007993485			38480.441768736			25454.9872088497			56205.2757096427			37974.4973713808			24735.2139706852			35065.5762697151			44712.876598715			30346.3428784051			32604.3238196638			5966.1006807638			19818.4640731448			13469.7196494523			24850.6977287399			18383.9085776373			16720.7537393895			23811.8405340337			12417.6060303744			37884.4479243912			19646.5715231574			10866.9634583715			15421.7937858148			33601.6565452326			16650.4909908048			18435.5131341357			19563.9348039154			26532.5226141383			10711.753066389			40590.5545751754			30277.58822398			26818.2694113234			21779.9074139118			6197.3654374282			24660.1941939638			13914.7058522852			14489.3816954196			21751.676362202			36692.7721081498			10473.6383267917			13933.6940622492			9794.5205717166			15044.9056535133			42547.9120589457			16604.986582062			11571.0273030986			20821.8070075214			33182.338210602			51649.1311993031			83524.0793112595			39013.4325640947			63209.8913211705			55484.8422367845			55435.9202007385			38695.2011499508			64693.1711946162			56197.3676668637			41139.4520845966			84901.3686430669			62054.9934937398			46166.3007526008			53831.2276662509			60784.3140866834			48950.3554033724			50150.5778608497			73133.4324576893			53746.9048232948			60397.5812915913			36360.2364026012			33139.2961558007			83443.4525601893			49109.2009520424			81991.1764156425			26454.5262741344			58621.8482467962			63775.3421811723			76696.4607280151			6695.8949951024			76114.9411807017			32248.1464689437			73791.9245952913			67315.9424631608			67190.4280919678			54526.0010654696			59456.1367442847			53100.1887220438			72976.6266578616			47448.037924744			49709.3038179827			62858.710191901			68929.445240155			54088.7621836235			51905.1620923223			58296.905471754			53083.348938512			38567.2865143495			41677.6189938452			68280.9137446877			41034.5048343247			47750.9816990263			16038.9065406474			61796.66599362			45136.6427594586			51500.7799435503			46939.8856492497			77497.8282848667			78182.8354661273			25583.1960296396			16273.8291832202			36177.5126881743			46491.6704335754			24712.5599407207			55588.7296145126			47674.2282228051			34822.3840223846			20115.3869665352			20419.0956093246			30648.7721766161			35233.1240436123


			PWY-5103			L-isoleucine biosynthesis III			0.162			0.229			1.370			0.171			0.192			1.530			0.004			0.028			3.050			5473.4384269917			5132.7571066121			5458.6336606115			10760.0517746484			10118.034516647			40012.7748236961			22730.4845489024			18655.275118846			24503.4328442134			18256.3218378815			20111.9219888673			5156.1140913098			25500.525346953			33265.9087811497			7302.2921015067			24500.9033947271			26637.7676852424			28606.3244602493			38493.4312233999			24563.0725143806			15208.184372694			20809.4194619146			19177.6087450837			17512.5159630296			40011.2310361227			22708.4323874826			13026.3357523199			21116.6370919808			20437.5766837079			22352.6565959865			29601.6886956082			22482.6474412898			19842.7981363222			25888.9732745422			27375.6583244735			34959.0918210678			16806.9497370183			29273.0813975198			22753.2279993605			25952.2269357805			18975.4021313224			12982.3587120486			3496.2087489564			24214.0771893739			15084.3894395432			33866.9646285043			31045.0005383029			39452.5557658803			15516.5037928351			12967.3385582408			13357.8982638357			25510.2746489968			14170.2279653236			9213.8691639584			22832.4496544122			22382.6991577652			14904.7042747383			30249.5503726808			15484.3675223068			24021.153853958			17368.8599865977			32104.1625002042			22913.5079714203			31976.4621680115			17820.529482261			23061.9368280317			18489.9916612805			36219.2902454192			20997.7794057652			12049.0892940463			47350.4202496059			39777.0855263071			16468.1716844975			23499.9294269214			42683.9484745289			37685.9939696494			24001.2801702202			52841.340439138			36968.1892595401			23318.7951680222			32511.5026240903			42451.6788654486			27999.261201566			30558.6123403298			5523.0759829396			18678.2654950835			12963.2022093543			23537.7093043047			17861.7429530011			15523.8104189445			21570.3514622165			11858.4391969317			35815.9390644138			18866.4238590481			9835.4690524487			14212.8802167718			31396.8516502628			15580.8324832238			16732.2641552611			18542.5372346886			25711.831548156			9589.8203666787			37275.8460353178			28225.87403362			25685.5808480257			20667.9657427565			5779.4125778202			23059.4371985886			12709.8160193356			13060.9323856898			21349.1748800632			35277.7104823949			9964.6166240782			13480.2835678107			9367.5315768921			14242.5026801224			39801.7208757686			16197.1185111033			10804.6065790957			19450.8552197303			31620.5091781578			47809.1792890662			76167.4096880569			36541.7695807264			58985.7808557169			51354.9953590394			50954.2645643778			35293.382215215			59003.4094947055			52147.3080132282			37953.5212448959			77912.8537875164			56532.7112297294			42836.6721220945			50228.8812159396			55502.7222679203			44708.5161790975			47093.0319396826			67356.9741559812			50350.8884553215			53698.3936775362			32886.3956883279			29617.6125483791			75724.3355948464			44639.015811525			73510.3203913491			23752.1667469395			53445.8592460626			57805.6666582305			69700.4948554248			5519.4188341441			68236.4377590113			28702.6758529233			67656.5013891205			60862.6617177413			60799.8346383765			50058.977255471			54493.685609291			47820.0140674794			68432.8982876656			43732.090835147			45764.4878516038			57842.0425807759			62392.0333079447			48974.2321678395			47266.9834817262			52867.7904430745			47979.1363125059			34898.9364434246			38127.9617390584			62999.9478655865			37853.7345346393			44579.1408887801			14756.123465333			57530.9539645372			42198.8471217023			47731.8532158762			42540.780463372			69306.6762438757			69979.2590511826			23119.6798689885			14410.9877105595			32647.995529611			41584.2862475145			23808.663788238			52160.7885185576			43390.2242782043			32514.5235124938			18498.3783509412			18655.904465832			27860.1448728382			31778.639411408


			PWY-3781			aerobic respiration I (cytochrome c)			0.000			0.000			3.619			0.000			0.000			9.719			0.010			0.060			2.734			273.5355375875			560.9429179775			12799.4548815652			67134.1057838087			11952.648653496			118.9368234803			23393.4607916531			41906.2385170255			32550.7514955657			27047.6613325041			27823.8588375633			2535.692808626			59762.215855185			76014.0584053242			12130.3462268821			54273.8376028495			60668.425394929			74258.4639137315			82866.3904020135			60114.2695113981			32161.9779830988			45885.4522683389			38587.2577568722			105859.330699391			90787.7970801286			54272.9721114818			40844.4184909105			48285.3378110276			48574.5947871972			52904.9604110389			64860.1625068773			50170.431380107			45708.6489242845			57806.2566555135			65355.7705470793			79389.7413217425			39130.730562211			68367.243930651			51374.4972521193			64242.2737668346			9636.4377369072			29859.0347375035			7987.4329646386			53885.9041479787			35874.2521744487			29588.4701284412			29971.8108885495			97667.8324740082			16541.2453865423			29811.8131046208			19370.4204405759			59972.5518220023			22181.0952014953			95816.7384442362			53109.7925538392			31359.8746385115			33953.9944686516			65777.7445078438			35318.9757388127			34235.3666670161			45972.3017419062			23707.2797587723			52610.128826138			73745.8264534169			12185.3800437174			14671.4496390831			40540.6772251529			28777.2067791268			46355.9065571814			27277.1624047483			104153.610377546			117003.839505991			36036.5224926806			48384.3386648626			54212.8983228657			25599.8169278558			62260.4003749567			71250.7483829752			28873.4526369239			58515.9926622659			73259.5753494288			41343.3287036071			75358.0322898322			73705.8954603764			11765.1127436589			40482.2169692369			28799.3803448048			54787.3133535197			38606.4031389487			33793.7953438391			51854.3260820143			26076.1412474944			56750.6919361409			31630.0537911294			79571.4126596285			29890.5540157588			82617.9508268173			31940.3218130882			40606.1650212301			41020.2555526971			52952.9023730418			4055.5057558712			78858.1348361041			66309.685276736			57371.1251708762			47375.5813358413			73118.119707488			53478.477894453			12073.3482084249			17770.4797679275			49140.1706574282			78150.147520668			21068.2315757951			28620.9164769895			20857.7670890308			30746.5359118071			96013.4554827461			38363.3615017739			77823.4317887791			30804.0819067624			68777.1517958343			166295.690085518			161190.812995881			73398.6064954536			121230.900758024			103532.999193134			108740.777975386			74053.9336315977			132911.542497109			93486.0293599999			77539.8335860291			163845.457576164			128950.995136316			81988.8051372428			101176.13492766			139988.79667321			96181.9822844634			88437.3448587019			161422.760304129			102186.487314133			136787.650270851			64436.1485143474			71156.0329190132			177536.435557078			103743.159857473			169751.389149654			30887.8013963693			120552.966561764			132137.947257003			147841.279700327			91223.9264233776			143879.756396358			44693.16039969			130367.911718576			143821.559322097			121889.955870692			119097.095932909			128650.572914397			122650.239087939			158293.970508012			105281.677428747			101914.419724882			127410.513707812			144759.025314167			104342.157775424			119466.210045572			130194.355592432			108045.416232024			93006.7767087793			84454.9979605143			145948.646214568			84871.6643170053			55209.2801757217			31643.1785545737			118520.542858607			56589.1143233584			69252.3221590257			102745.537080106			145654.797094606			165642.894084006			54817.153653049			13457.7904370479			78207.1274575736			104150.127435418			111454.104085245			72983.0613646322			103223.097426756			73144.6719860444			42215.0962356698			43034.0165418096			59913.4161286757			75513.1412871913


			FAO-PWY			fatty acid &beta;-oxidation I			0.057			0.096			1.667			0.003			0.008			3.430			0.021			0.105			2.383			9133.7902216127			8310.074281535			6696.5724199812			12038.2934099934			13795.540020206			67200.8205769219			18870.8277037655			18513.6860197798			5999.3535311936			22173.1054420529			16393.0745810402			7855.4724228557			30311.3912492122			40182.1642676642			9522.4707333657			29476.8562014701			31968.3162857793			35183.4075710702			40031.9223457297			29912.6570727019			18542.4808081996			25488.9116713018			19724.6146888973			21889.4331725972			49042.9954782138			29219.7720488642			17151.1380804577			27520.7103566108			27146.9420201757			28739.2321234246			39582.1606788165			23329.3677382767			25401.1819833878			34649.8612488253			34592.5096585154			40402.2017886101			22654.6993328129			32089.2777505055			24403.6712850078			30832.1775405957			5834.3495180359			13899.1826070393			3840.7111829142			25176.2962064216			17973.7296653681			17621.2307606602			12815.3519743795			44890.0322218527			9676.2674490028			15905.7113649937			10171.7304308286			28129.3099404899			11794.355657385			9624.2244927265			27082.4575048946			17276.3531211739			12754.7329312605			32259.2162840288			18121.211340122			33426.2289095383			21472.5472934917			12216.2743421703			24748.1449951565			35362.3608418618			5946.943578347			7263.7436697404			21386.0234180641			15916.9382522414			20886.1474090657			14068.7539455653			44919.3049384895			43376.9777675916			18402.6116120669			27507.3540519737			24213.5583282729			12258.2382207513			26507.2675621489			36301.1353420349			16006.9244758272			28270.1471013104			31340.2911861931			31310.9898737986			33352.9706080637			32773.6010658578			6451.3403543455			19181.5659644438			14786.2379312623			22741.8041818723			20677.5055693753			17902.2045079141			19713.9013571344			14906.5437078358			28266.0230851371			18361.4228802616			12027.4954876885			18639.3072201007			36775.8859989062			19607.3707032017			19364.416392389			25135.5902650462			29059.0722583754			2585.9744010383			44749.0327130195			36020.8973475253			31708.3108168252			22677.2965108418			7626.9463748023			26623.4347640094			7440.142943535			6639.585441566			26341.9739562618			36518.6652015331			12410.6151998582			15077.2062867026			12287.0532955123			17811.9043033618			43891.2078103347			19817.9939886437			13331.6191816641			28981.813173373			37705.0127149463			53224.5893254529			79368.3171191264			36933.5671953953			55699.3509889749			53368.1464555506			50749.3510336705			35832.7683368491			66427.0897592015			57256.3219809185			39109.9569290189			83248.3590239231			63637.718229979			54172.7297525041			63223.6768724918			67354.2842356209			56220.5755871091			59273.3061660616			84600.3148638341			64218.0980156973			65620.0904733006			34662.2392866729			34367.0939297929			88543.788055609			43653.2115614352			76462.5857699246			14343.6490742963			51601.1503857854			60909.3323560665			65205.7760275687			9112.7162937378			60892.407448569			21122.4418372126			58034.2225637176			62787.874812686			55198.1929241883			58194.2718182474			57788.1432860165			57040.8061036629			84444.4647078843			49327.3339622949			52152.744004867			58870.020017504			66930.1880177325			42785.1763021065			51760.041292418			54276.259984471			47581.8624500694			36170.0939169551			39391.5583518136			71674.8371879376			39160.8314550058			39485.3059441832			14048.3312417297			62033.433892257			41331.1093125306			32913.5110932718			51341.3843833603			99403.7704729626			85957.9586334068			28342.4089626779			7374.4443106329			42481.7527286363			51576.0769808602			34960.5192383052			35520.165615433			56453.7674576029			41344.6752605176			24331.340477352			23758.8678102746			29933.0128662149			36691.9551626788


			PWY-5695			urate biosynthesis/inosine 5'-phosphate degradation			0.305			0.391			1.160			0.135			0.160			1.654			0.041			0.113			2.104			6490.0189308059			6257.2784447465			5515.1785563214			12794.5999407989			11111.9080797531			38420.0279399539			23673.5223403749			16737.0745021325			19799.8973557759			17633.8229541196			20155.8351944829			6226.3131917059			26062.284391901			33038.9492656601			8691.6286321593			25691.360849723			18950.8682795132			25821.7011360306			39205.3091201684			26876.8108894039			17793.1249031485			21352.3879926279			19221.3031262338			29324.1397009849			39011.055111184			21094.6780600902			17921.1749619262			23263.8643309185			15189.1811231227			21545.0700010642			26570.7880160855			22269.9836702645			24569.2497010077			23868.2867327743			30816.9829042102			34152.83370978			20268.8029622926			23079.7469161906			39515.7549908079			28776.3478764346			28863.3325190017			11745.8085760403			3907.7929252018			18462.7564766433			10756.5947378504			23901.8925494452			19754.7370751936			44211.59724467			35438.2598386045			10926.0734277313			9752.3505761328			20313.4495715062			14747.8814099407			20953.0673886059			15610.5233013389			44972.5628336719			17179.9400316928			29849.9936048349			14346.7643962663			18379.3918764893			20572.8042189417			20505.2354656506			22796.4164975854			34470.1749862957			10974.1149704735			13716.5131829412			13555.738715066			22766.2021746882			16915.2679330871			10104.971281411			51974.1671954994			49817.3520996168			16007.7524401651			25202.9513391957			31373.8535204175			24056.0431882067			25443.8971202643			41717.1013906739			26016.6561701346			27361.2161516103			26435.5148843117			29661.0181922839			21721.9248942979			25120.0592615686			6516.8209165686			17647.4417359673			11896.1381225504			20790.2356650669			18623.1042597325			14623.2622548789			21027.2127257172			12791.6409081551			31038.2560349594			17685.1807621266			16477.7632200649			14857.1469717948			29643.0462139005			16464.5128610012			19727.7964479656			11169.7393110751			25836.8627950468			28823.3651564764			37483.7381382503			26182.6284132165			23759.8068784342			6205.1864210218			15589.3217429174			19939.9235199429			31411.4445065877			37862.8459041278			11850.9842293172			35491.2968770046			9531.7757334061			10904.462615483			11708.9860671307			12950.2723504359			38347.8930138584			13778.2828049699			14150.4528165231			15998.3837364259			38887.1020631284			71955.5922757904			81239.5742961123			38028.9780079518			58710.0182607233			56318.511539284			51657.8231428587			36752.7014191914			61841.3217256778			45451.7015178509			37878.5848804232			81508.5901822306			63719.8937758177			44296.6906198178			51475.8055481174			54138.1105983794			45525.6233558782			48002.0083446531			67369.0218356536			47401.3973561167			57531.0986051294			48679.1734646542			33160.6783326663			83176.2664060202			47017.0702348115			72232.2796612406			43034.005760063			63188.8900265725			63103.0659822864			69835.9797885099			5050.3456831555			66428.6402134209			53707.7881998065			67770.1196419876			63664.2377687755			57421.3662844645			53467.1428143518			63966.5254855905			54942.4084166553			80123.6763295914			38994.354343			57598.1012003315			59574.0607040722			73220.7235620881			51737.964297896			43532.9085579734			59434.3761568641			50664.2298970073			34035.7885736429			37306.5606915662			64212.8045715823			38012.3736700693			38578.0187999579			14187.8965092296			57952.5343109024			35251.5669957931			40669.4257726904			52505.9427746324			74135.9637663435			75964.995200396			27829.781949674			40217.3799078632			31894.8397039888			43558.5911801264			25390.4137868116			41869.769795719			40712.9066109373			23539.9755344306			19434.2774406818			19249.0017679265			27983.3692146484			31610.4591186697


			SER-GLYSYN-PWY			superpathway of L-serine and glycine biosynthesis I			0.002			0.008			2.525			0.152			0.176			1.590			0.056			0.123			1.967			5258.3008036878			5152.4466141271			5450.4094657077			11664.2874701308			9408.811963358			33617.5738509381			22296.7257038384			17471.273929928			18670.2337644749			17561.8794620701			18827.762380178			5157.2817408078			22647.6526384045			28777.9586635018			7104.5348003194			21696.3018639949			23858.41746931			25994.3733258081			34079.4939338929			22011.430905072			14774.4956905321			18882.005721191			16454.2535382856			18821.1360383067			32802.7021265514			21500.4030211321			14032.4959288629			19793.8392914031			20109.1904687726			20459.389167435			27778.4715150752			20319.2489453857			18468.3118235358			23142.7181985182			26505.7418648017			36437.235310538			20305.3387901765			26318.0667304617			21735.6194446127			24862.3027811345			16743.47363629			11582.7819536692			3524.6597496342			19611.8085619863			13868.5517108013			29377.6597798463			26995.6404608473			38592.2696653727			14847.0511172659			12113.7522362584			11554.0920608576			23417.4864889603			12664.0818490302			10621.7843402166			20545.6633600346			22579.0070038972			14868.1129728968			28736.6564760959			15503.6855778982			22552.2462155763			19022.6594832644			27937.1776627957			21601.2267975237			35192.7173814248			15680.1428873628			20405.2834833847			15124.3820778837			34141.4392201084			17969.1574891023			11385.0826495038			42682.9423182175			41102.5719539378			15073.5070870793			24680.3972999037			38315.3096290791			33732.597089704			23770.252540679			47292.8759538639			32409.9261248352			25125.0913676074			28353.1551180429			35963.8533177699			31537.2999307391			28891.1112187108			5843.8859476277			16720.6220754667			12219.244290482			21355.3804142653			16276.9965594262			14479.15638634			20718.2700080663			11712.8582266997			32179.5605086974			17974.0941576709			13847.6972723471			13452.4259730862			33710.9414117813			15845.6606626514			15809.3149665254			17832.199738417			25480.8438708973			9039.3131875281			34959.9636220372			28451.6572088278			23953.7213271783			17009.519734188			7156.0081600743			19515.6355751505			11749.1601653864			12511.6542205856			19574.7246840343			30768.7074941762			9367.3898558079			12560.8046228728			9270.4040009148			13300.5187830444			37629.6280211987			15192.1178531386			13454.1753156838			18705.6753158866			28488.9411579275			51031.5330683211			63722.1155858386			32945.8597545147			54188.8737435755			47982.3164432488			45590.1504266511			29195.5230787692			55185.442693966			45844.0493638519			30783.6077126956			65723.3316709871			53843.9552234281			45227.6978775816			54965.511598249			59609.166966759			46545.0868772917			50507.4731349522			69247.0439374626			52212.787008729			55786.1445768193			33899.706983326			28862.5259459764			66092.4694139039			40572.8959736437			61283.2172424015			21671.8254594041			45695.0414730974			51998.9719675834			56080.3416089488			5751.9720677966			55601.9048184994			25113.8161048859			58021.8575842701			53704.6059867624			50341.2604612791			49112.5415620549			49519.4986923927			48497.2943765287			79038.6343947435			40029.038261568			42791.5841026382			51047.7796889583			83557.9158774277			41527.0576697703			38132.4236384904			48522.9085345804			38759.9359094546			34297.5202699243			31349.8165827851			51428.5821431207			32420.946976128			39694.0722360944			14918.2368195989			61996.5889430023			38652.7492551666			43441.1765126297			40408.589008351			69905.9342055586			69774.7688895618			22901.6275108048			14362.9134696012			30603.573370449			40078.4008523161			24302.4281555259			45529.9651264022			41091.7587751699			30373.056274511			17502.8486286503			17859.2218226896			25807.5146819745			29682.7036706713


			PWY-6125			superpathway of guanosine nucleotides de novo biosynthesis II			0.000			0.000			3.457			0.000			0.000			6.193			0.060			0.127			1.937			5153.1268765974			5130.5853960216			5217.4225156541			26287.7787731881			8871.0798326204			40911.0041445333			20145.2893646322			18023.2475527679			24715.3429566429			16770.6246456608			17407.4757173357			4861.4685347445			23251.6010441657			29260.1399677796			6918.5716817996			22255.1670954076			25594.5425203758			31231.2107715788			33327.2675405004			24954.8024785647			14829.4330012662			19100.326640592			15676.9780197279			43214.2888729362			38572.3703108836			21786.2299359384			16579.7297225401			20316.7103100789			20619.9405133465			21578.7625277065			29295.5110823718			19640.6271634686			19926.0506680652			25232.1921116676			26382.4110648978			33402.4019156032			15676.5315617983			29431.5654107995			28155.4443846504			28142.9249878723			16282.1579113906			11883.1022344134			3155.3178796069			21928.3853675269			15510.4382572927			21461.2353493103			19136.0510428742			41439.3581744961			21816.8319288245			13024.8260003018			10244.864361033			24425.8546519365			10579.0220498766			37964.9635931021			22971.3409958514			29914.3868662109			13227.4233514562			26727.1993023618			15435.5856483132			22807.1421726842			20714.5155698357			17666.683491457			21257.6156221775			31381.9812364329			9294.2161413352			11306.5825233736			17423.2164491257			19067.7707303918			19571.6003201523			12276.3678666986			44289.0985264567			47422.7391142848			15147.6426600481			21892.6706989192			30615.8228408097			19404.9805470858			25458.7796017215			39543.424396003			21600.0558707345			27191.4427498334			29663.2171219708			31137.1063716016			33839.0693068226			30347.7585847731			7575.2920960323			16075.7917130419			12636.8078495602			20894.550554088			16481.9072459			13474.1832832538			18164.6233452276			11746.7917772599			24954.6686734359			17915.9023064506			30880.6378624428			12805.7084350426			36626.4122111217			21023.4176222632			16669.2003131988			19471.045779347			22103.8389103015			15314.139341128			35989.6884587373			29718.1775321214			24587.4093419025			20033.3587288423			28362.8679166134			22057.6967109781			18804.8831606078			23221.4161755953			21524.6514066304			32803.26762763			9313.7692587043			12242.9630477007			9075.5402235067			13092.8235331215			39474.4019463067			16538.1163141886			33838.6596577096			19140.6805912532			29149.4399419118			65651.9363687643			62036.4409049096			29414.4886051524			46493.133550914			41721.4970018704			41054.3372031673			28740.3261867768			49405.2037070129			43382.1993967105			31063.487968107			63723.8126266088			50318.1783338677			42183.234997996			49911.2002979035			60286.2793791267			43274.8455619431			46358.0474580254			66229.3966196337			49953.2344380386			54676.0158517733			35107.90579618			28428.2230676146			66270.8577599092			40079.7596863992			62594.2539983595			27413.6766814321			50508.6235805434			51055.324759296			57328.9038869213			9162.9106413138			55782.2051249765			33982.170930978			52827.2622968923			53769.5106170681			49943.4696964527			44999.3914070303			49119.5456981932			46513.5429479357			62348.5624493991			37507.8613950344			39966.5411742409			48720.9754214508			57588.623419701			41988.9961071892			39912.6854060443			47799.3744646452			38720.6090933649			31914.172900617			32440.7824720348			52959.8325177329			32820.3114510651			35669.1426625221			13856.4891292323			46975.8374466611			35820.2270615298			33760.1785937182			40663.9626260043			66864.4781554266			61331.445470176			23025.8142783323			21772.5175167045			30299.9366017354			39818.9014093456			47182.3539151276			35644.1519064113			42083.1846695179			30739.5480119852			17789.3101163089			17409.9231493968			24243.8867889325			29145.3910994428


			PWY-7228			superpathway of guanosine nucleotides de novo biosynthesis I			0.000			0.000			3.546			0.000			0.000			5.668			0.218			0.403			1.249			5259.4777754342			5245.4348603235			5365.2781254057			26817.8325739335			9091.6340372893			42450.1043305302			20326.6866619761			18614.7149657059			25362.0346880471			17515.9370769558			17914.0026952095			5001.1683314259			23985.7761487696			30106.2490767095			7186.8948322411			23017.8722851014			26481.8116204625			32596.6330412133			34668.3353567009			26013.4296615502			15611.0959832986			19745.975113146			16181.4168011802			44380.6381992225			40114.7411138937			22805.031203407			17182.4318604462			21158.6861996204			21659.4124204803			22537.0113453078			30633.0077321706			20409.6151511485			20694.3021576794			26261.1134962125			27510.0491367914			35201.8166133188			16192.9083911666			30554.8534910904			30628.5874140909			29062.3623736824			15014.3989372372			12260.8317228144			3262.8308734902			22686.3904147162			16065.2671342303			19993.5116838534			17863.0947968307			42620.6744044149			21297.4495534988			13474.6417485381			11100.1266250142			25266.5026112664			11340.5520936858			38640.8223896736			23751.8097124903			30017.1756194334			13753.0195857703			27767.9631833817			16215.3217637027			23443.548496601			21294.6303120464			16192.8481536831			21925.9044181506			32302.9616644151			8470.6361551792			10250.9082217761			18071.7805043407			17519.8478343859			20195.2406572446			12608.7009327923			45665.8444616956			48596.9595048105			15659.2605925297			22559.8990425131			30101.6960731228			17678.3858953195			26197.5238085143			39552.5816153151			19943.4130508071			27910.9336301762			30497.0262044782			29912.7498914921			34758.0096798963			31193.6465842039			7851.2768417477			16670.0784625782			13116.8341670613			21734.1107248815			17108.0599017959			13893.4832979918			18711.9498480937			12111.6714605866			26333.5108147561			18764.4069252583			31433.6107021272			13206.0079965476			37626.3771590169			21846.4124577895			17200.4947974142			20145.5900720719			22841.6054183253			14424.3574494241			37092.5491882415			30718.2144634255			25513.8047563648			20742.1007855648			28815.3706574319			22893.740120564			18173.745998433			22586.2221673549			22266.354195077			33809.9493595227			9683.946983744			12647.719970871			9384.9866132318			13537.9139155872			40621.8301392263			17115.2088081368			34557.0230279546			19999.7430182638			30145.3045428129			67430.2150505065			63819.664437172			30365.3913521123			47779.7045748386			43028.6485514403			42157.2356154735			29623.2993287538			50723.5109212518			45770.0067535664			32010.8768533701			65664.5968973157			51892.5032881204			43516.5750182768			51723.8981104601			62153.4400904864			44734.6729941898			47963.5068558087			68581.4595655822			51689.8762521035			56153.7237387586			37614.659312314			29291.379380982			68583.4057026211			41071.2530951715			64563.3091779934			27190.2047770397			53071.0349397142			52539.2358654795			59001.2235313365			12663.8171392331			57065.7534975731			34661.0304350768			54911.2337892025			55221.6453497067			51110.0785591331			46637.2284569022			50670.9942172835			47912.9000796459			64342.9713535733			39244.6284578386			41349.6738751879			50640.3100081852			59174.803639134			43176.6127222113			41164.9368802438			49162.9935802521			39882.9859741478			32902.6744360238			33593.4206628647			54726.7428900085			33790.3590112314			35716.0221325901			14223.0018928861			48340.6839708005			36456.4265496668			33288.9823497826			41907.9942376666			68924.9861733274			63191.5828492013			23755.2309935463			20773.3652770727			31408.9763436566			41107.9771888476			48249.7635373944			35222.8869574693			43586.1827487064			32031.7745206316			18464.2032120512			18052.2405718745			25322.7503667917			30137.0262215099


			PWY-6122			5-aminoimidazole ribonucleotide biosynthesis II			0.413			0.478			1.045			0.045			0.066			2.200			0.291			0.439			1.071			4606.2900858083			4698.9875264957			5100.5790295515			27347.2471385368			8323.216767833			33614.3591969152			23700.6700093313			18198.8453333409			24784.5322247963			16145.7536969111			19982.0535784105			4557.8520663137			22105.9131976332			28741.3666855321			6771.793026572			21570.2850849455			23427.2980040976			25832.2053029553			35089.1513961425			23747.6248992916			15161.9709276983			18528.8425177344			16287.6680771035			42855.9082957442			33776.7352452726			20827.1049529066			15947.5531876214			18658.8260094406			19586.6752312617			19998.7432731581			26272.7890767244			19375.5928458325			17668.4605131016			22672.4453188017			24928.9376017325			34564.4809459833			14238.30098206			26054.4399600222			36516.0898978772			24894.1798741123			28735.5343149708			11514.2403372251			3046.313716453			20341.563563831			13587.7766010391			28937.1733346854			27624.3140656322			37664.6061225122			31058.9398987789			11474.4981489934			12721.73948115			23141.7343652592			13439.9122097518			39521.6740741662			20176.5401381891			39847.8233124699			14864.8463029681			27171.7624004646			16069.3566656183			20125.6046840795			18267.1998660502			27536.8006680553			20647.3504787719			29300.7863625147			15566.9343675103			20058.1993705733			15129.0756023875			30631.7827313881			19091.8040248203			11598.278252403			43419.933015024			46033.5741595773			14344.2189516751			20864.7674783014			38078.3288694186			33049.07536349			23739.0936645812			46714.5180914072			32089.6974447803			24401.0952395401			29921.0293238292			36482.121309421			31113.9700078454			29432.2650938778			7074.3239705504			16362.3526175638			12085.8059410743			21353.6440335822			15760.5903890812			13144.3336447791			20009.9053207592			11195.5664404261			31343.0390926742			19246.1393499718			32234.4074719886			12166.2295679191			33981.4134799781			19098.3852488592			16808.5353466242			16727.6671128405			22162.8685079768			25563.7122317243			32758.7475555291			26459.8898251408			22620.456376282			17285.0529070964			29387.0663858376			19728.1064834638			27547.2292981085			34320.7850432401			18871.547965757			31741.2112484831			8690.1724280504			11604.5234357913			8434.0186464236			12385.9264864629			36836.4811563812			15010.5649453292			34080.6517805981			16493.3207409385			27153.821200982			69070.5484537952			64949.6946563363			31009.7536351482			49583.7143562699			43445.1775025908			43309.3313172802			29180.3337078886			51912.0626517403			43706.5523198461			32318.5716691258			66531.5660503804			49234.3903897451			39593.2207873594			47959.2403707962			58995.5924431958			41383.2307602977			44627.9609711893			63701.8429540597			46988.8353448483			54161.6601568743			42558.0806162326			28091.8267275707			67461.7086663212			40027.2047651734			63612.7351391196			39285.7371547029			57055.0174994096			51659.883386055			60622.2163171788			4265.3081531392			58182.816958327			46957.4220340328			58342.4686104336			56910.602924362			51682.606752256			45112.5745439248			49928.9656774641			46490.6291330809			60590.2384777554			38892.7463605249			40234.2623837568			51939.9619952252			60537.8209786773			43496.1190384539			40552.6519949208			49144.8617866013			41241.5487026204			30512.6560375472			35245.3543550366			54380.4726283577			35059.1456568739			38986.0406614879			13365.6111334581			47362.556642652			36484.1516582557			41803.0167875865			40220.2997631088			61958.6180026155			58374.9186801427			21698.6995045405			34948.1164296976			28533.286879865			37571.1278805019			46619.2014708384			44965.8050167039			39076.3901672542			28683.9793624359			16592.7589330199			16598.6620387489			25439.3031873013			28125.7748605568


			PWY-6277			superpathway of 5-aminoimidazole ribonucleotide biosynthesis			0.413			0.478			1.045			0.045			0.066			2.200			0.291			0.439			1.071			4606.2900858083			4698.9875264957			5100.5790295515			27347.2471385368			8323.216767833			33614.3591969152			23700.6700093313			18198.8453333409			24784.5322247963			16145.7536969111			19982.0535784105			4557.8520663137			22105.9131976332			28741.3666855321			6771.793026572			21570.2850849455			23427.2980040976			25832.2053029553			35089.1513961425			23747.6248992916			15161.9709276983			18528.8425177344			16287.6680771035			42855.9082957442			33776.7352452726			20827.1049529066			15947.5531876214			18658.8260094406			19586.6752312617			19998.7432731581			26272.7890767244			19375.5928458325			17668.4605131016			22672.4453188017			24928.9376017325			34564.4809459833			14238.30098206			26054.4399600222			36516.0898978772			24894.1798741123			28735.5343149708			11514.2403372251			3046.313716453			20341.563563831			13587.7766010391			28937.1733346854			27624.3140656322			37664.6061225122			31058.9398987789			11474.4981489934			12721.73948115			23141.7343652592			13439.9122097518			39521.6740741662			20176.5401381891			39847.8233124699			14864.8463029681			27171.7624004646			16069.3566656183			20125.6046840795			18267.1998660502			27536.8006680553			20647.3504787719			29300.7863625147			15566.9343675103			20058.1993705733			15129.0756023875			30631.7827313881			19091.8040248203			11598.278252403			43419.933015024			46033.5741595773			14344.2189516751			20864.7674783014			38078.3288694186			33049.07536349			23739.0936645812			46714.5180914072			32089.6974447803			24401.0952395401			29921.0293238292			36482.121309421			31113.9700078454			29432.2650938778			7074.3239705504			16362.3526175638			12085.8059410743			21353.6440335822			15760.5903890812			13144.3336447791			20009.9053207592			11195.5664404261			31343.0390926742			19246.1393499718			32234.4074719886			12166.2295679191			33981.4134799781			19098.3852488592			16808.5353466242			16727.6671128405			22162.8685079768			25563.7122317243			32758.7475555291			26459.8898251408			22620.456376282			17285.0529070964			29387.0663858376			19728.1064834638			27547.2292981085			34320.7850432401			18871.547965757			31741.2112484831			8690.1724280504			11604.5234357913			8434.0186464236			12385.9264864629			36836.4811563812			15010.5649453292			34080.6517805981			16493.3207409385			27153.821200982			69070.5484537952			64949.6946563363			31009.7536351482			49583.7143562699			43445.1775025908			43309.3313172802			29180.3337078886			51912.0626517403			43706.5523198461			32318.5716691258			66531.5660503804			49234.3903897451			39593.2207873594			47959.2403707962			58995.5924431958			41383.2307602977			44627.9609711893			63701.8429540597			46988.8353448483			54161.6601568743			42558.0806162326			28091.8267275707			67461.7086663212			40027.2047651734			63612.7351391196			39285.7371547029			57055.0174994096			51659.883386055			60622.2163171788			4265.3081531392			58182.816958327			46957.4220340328			58342.4686104336			56910.602924362			51682.606752256			45112.5745439248			49928.9656774641			46490.6291330809			60590.2384777554			38892.7463605249			40234.2623837568			51939.9619952252			60537.8209786773			43496.1190384539			40552.6519949208			49144.8617866013			41241.5487026204			30512.6560375472			35245.3543550366			54380.4726283577			35059.1456568739			38986.0406614879			13365.6111334581			47362.556642652			36484.1516582557			41803.0167875865			40220.2997631088			61958.6180026155			58374.9186801427			21698.6995045405			34948.1164296976			28533.286879865			37571.1278805019			46619.2014708384			44965.8050167039			39076.3901672542			28683.9793624359			16592.7589330199			16598.6620387489			25439.3031873013			28125.7748605568


			PWY-6121			5-aminoimidazole ribonucleotide biosynthesis I			0.072			0.118			1.603			0.003			0.007			3.517			0.387			0.501			0.875			5114.7842218411			5174.5783052652			5330.1577787412			27414.2485911218			9096.9454947016			37347.9296759466			24873.5650637214			19258.8193753694			25969.8242531302			17437.2784221659			20914.5626511299			5011.7759062339			23682.7486959631			30783.5529810792			7366.1403024261			23342.0619138627			25383.8553128208			28298.5174070766			37078.639198617			25636.5451130518			16302.3942341539			19841.7245414537			17195.5745333217			44211.0367801326			36970.158497308			22369.349371418			16929.1662621829			20291.5230373656			21289.669677413			21543.3767876596			28486.3824315556			20233.5016421334			19307.8630540575			24672.0312838794			26916.722859021			36750.5266350315			15596.3022135896			28313.1746013405			38820.3104968056			27134.6249249029			29356.4176618231			12327.893482143			3235.5165938987			21966.2121322806			14969.4983621741			30586.0464663264			28808.0260552246			40723.6797251032			31952.0028104353			12628.8251790307			13315.6073430011			25043.731360735			14008.7499532436			39397.1555378503			22206.4881501005			41428.7443138635			15500.0614672627			28859.6671385786			17260.0276808525			22241.0515735804			19870.8794647888			28886.6209947973			22156.0192916135			31756.6510673138			16171.2443380567			20772.2008964462			16600.0963056842			31608.6838740367			20183.406549148			12436.9860971569			44661.0739154094			48240.6737317033			15347.3078620824			22194.1872584069			39579.3542255725			34102.5943181432			25320.2677889307			48766.252206787			33243.0368901223			26438.629484483			31217.7993403998			38462.4920524326			33365.8269568428			31264.1324500798			7527.6545864661			17262.0543582893			13043.9045850743			22493.0548280825			17103.2831231109			14001.3581440239			19937.9931464608			12099.6688737639			32234.1541745152			20280.993490481			32356.5657103215			13079.3029828947			36470.7760209375			20504.4998784472			17661.1402189769			18348.9707426621			23788.4870672821			25737.7232317211			35137.6060877763			28661.7280837683			24574.0237544563			19003.3972288728			29412.6695705692			21259.5508035524			28308.106052201			34769.8833534242			20773.0293142449			34066.8790973965			9422.6443797446			12583.657174218			9108.1298725121			13387.3873388845			39474.5642124643			16391.9509596471			34625.9215329649			17996.8017638311			29243.1663775596			70123.983232023			67264.4037348306			32318.1075086073			51257.2772743301			45104.8537393283			44619.092261639			30008.3682441988			53564.3646971652			46253.2477420753			33474.2714183096			69180.2414382306			51885.729785128			42641.0021392326			51457.138887641			62110.986839898			44085.5753288237			48059.060022153			67607.7079187239			50592.8027010003			57239.306027364			44118.8991640512			29243.595431646			70111.6054468659			41455.1112056582			65515.1075941601			39668.0748484467			59088.3590708098			53795.633872249			62020.9977011821			4405.8659104039			58971.5454119403			47387.5188298062			60013.4611428761			58244.4496789524			53045.0156813515			47278.0879114219			51832.8751022487			48566.7267656257			64020.1978953149			40255.6092313903			42088.090663749			53441.0443993334			63484.2694102204			44412.505589436			41920.9081319735			50766.4937980003			41584.857910408			32006.3877690327			36040.5737079556			56472.9111466761			36036.9582978113			41261.6218942754			14030.697527502			49926.9681824139			38941.0828582723			42892.9599126419			41717.060008021			66624.9681770836			60876.8271736172			22879.088596986			35281.0701418653			30193.2859141534			39416.4569891333			48327.0929642071			46185.7570101182			41434.1620127537			30752.9780517606			17777.3213331849			17585.095055044			26360.5935468176			29418.2787152916


			PWY-3001			superpathway of L-isoleucine biosynthesis I			0.518			0.584			0.946			0.094			0.129			1.838			0.497			0.609			0.685			5724.8209773949			5486.4001810971			5419.3099401046			12874.2068272526			10171.936896093			41837.0189702376			24214.2373910614			18587.268219387			24288.858529561			18706.5763863127			20762.7983921933			5400.4847184993			25149.3571744865			31583.1847752004			7673.418058089			24065.5267852966			26848.3245583702			30196.9815945114			37061.145663747			25515.4599557623			16338.7127864472			20685.0887530811			18296.1697682617			22749.2653885749			40080.1288664415			22316.7293467453			13510.8570434403			21127.3775161457			21103.4539375907			21971.6317643341			30107.9683548568			21316.4284112062			20143.2098036463			25769.9529632464			27083.1429727908			35880.446646822			16780.0070778199			29548.2881980214			30655.3451375371			26752.2474246064			25950.4295374971			12983.7848791924			3391.0267432767			24043.9251157942			15781.3870811976			35254.6963363823			32245.9181443345			39710.6604648271			23966.314532519			13384.6420837318			13144.0062756213			26068.9814650109			13960.1475768796			11772.2527382762			23639.8390130731			32986.1171569084			14523.7010662624			30308.919565603			16918.0451557403			24655.3424064982			17941.850934879			33379.232997659			23062.8038578605			32622.5237163044			18517.9462095912			23927.044271531			18540.2193894906			36690.9451300567			21447.3290638248			12381.9223425115			47840.3508294502			42170.4155155679			16476.7638022714			24314.956509969			43716.3133984587			39058.793869348			24674.4832257518			54510.4478285214			38307.5700689555			24064.9475538786			32714.9821731704			43869.8926527434			29417.0143846281			30204.3706863566			5658.6443063899			18189.4797717235			13401.5939537386			23221.4073184132			17957.7369398292			15121.5784212815			21108.6345862378			12015.2502389213			35381.5330361518			18416.3580799666			12349.8711326424			13756.1766873467			32761.0706761515			16315.2828198769			16385.3346307078			19132.4351479333			24995.3518064085			16426.3103591262			38684.1731476831			28666.3374358468			25917.6783240127			20853.3880096972			7593.9627824006			21972.5941396422			19906.0016608794			21732.1083435567			22127.3745192637			34437.9334303485			9982.6442357636			13408.2509459019			9437.6767934814			14101.4138825036			39567.5704157618			16666.7917923794			13431.3319502298			20303.9216528808			31150.4266585421			50974.7655566644			72354.2806193873			34190.3728708734			54837.3695208171			48866.0104188382			49179.4991332579			33833.7906108445			56265.0789108983			51258.330041707			36144.4406234633			73963.5448569764			52647.2824926936			44826.7810868727			52823.6672727641			60989.1506017479			46503.5345972265			48980.9944286982			70281.8559509627			52121.8809993514			60646.4222018643			42476.5498316605			30768.4710551717			70900.9978643412			44840.9723569799			69496.9311469684			35760.1578221426			63615.9500818297			56093.9102653901			65112.7586008989			7046.3833266881			67072.6910778444			42318.2491558198			67609.5737020309			61442.7521190194			59059.7908436152			48596.0374886016			52868.6507503315			48533.1685597392			69270.1979579474			41165.6775019392			44249.7281109753			53679.4986307081			70429.3830218937			46218.9161469158			46061.088016528			53147.0088444947			46093.8969774648			37501.3608291799			35622.4786883348			59596.9903728539			36486.667372486			46391.4477930347			14782.8033632198			56443.1885590971			44272.5813862263			49351.1847241722			42539.7954643693			75012.5157836417			72106.0340015943			24236.6441339847			24567.1952510077			32666.766133295			43725.7854612133			27944.2513438284			52622.7880709988			44666.4326815867			31606.7153847808			18466.0262496302			18747.319353432			28180.1203620182			32990.7895806538


			PWY-841			superpathway of purine nucleotides de novo biosynthesis I																					0.559			0.660			0.588			5237.2234327625			5210.1293391627			5285.3149684475			26985.4167591405			9074.1669088282			39433.6207182968			21870.3758144756			18488.8439293086			25392.0357999496			17181.7211817712			19066.1307699138			4989.384905553			23189.4832644881			29423.7236963234			7179.7061931624			22769.8823048647			25113.0766558522			31249.985217081			34846.3260826982			26260.5362170925			15693.5433118345			19048.7550326474			15923.8709534636			44049.8662677471			37402.0545568653			21871.6521793954			16583.4767723775			20154.8118598594			20835.4524056575			21248.1432543265			28508.8110369822			19627.9142299625			19518.3502463607			24750.183661876			26186.4631839522			34799.2522720098			15728.2867826286			28517.0017914577			33844.5998418172			27542.715796011			19578.3671201667			11903.6967126202			3193.2524349834			21618.087832054			15221.1682520009			23846.3748797277			21658.8563227667			41092.5383887001			25428.3441711153			12711.0044197489			11555.4427841516			24448.9346647641			12091.1512811462			38614.4968274077			22497.9425947436			34681.9787404908			13692.0416140826			27267.0731995978			16373.3744936118			22681.169013501			20329.5747932883			20377.9712389461			21340.2090020524			31172.9258720464			10899.4916757482			13430.9083095047			16860.5998749795			22087.1592735429			19703.2438118493			12241.5302176269			43618.5541582005			47515.674986245			15074.1052497088			21844.2054646471			33716.2296865371			22840.3491921498			25101.1890929036			43100.8270071266			24551.6557696147			26853.8033024663			29756.6823789584			33085.3578363865			33514.467138503			30325.2293219024			7413.9378707256			16416.7315390171			12773.8732924777			21255.940642765			16647.111355492			13573.6744020714			18694.9272702287			11848.3391640408			28057.6344345316			18641.389208967			31622.0973672518			12819.0726907108			36289.5784733392			20366.9753239052			16732.3412014317			18846.3008124284			22497.3839620281			18362.6418491051			35344.4251583148			28949.6926822359			24449.3565142275			19412.2997667362			28907.080837858			21275.7892089762			22026.0598094973			27249.0077336685			21128.3528283425			32680.9433253445			9317.5974088763			12163.8894631048			9021.7455762743			13070.8718425098			39242.3846271617			16367.6747282695			34086.3959005252			18239.6630277559			28679.5261248451			66410.250357246			62420.2552746111			29736.1833447512			47413.7624796044			41861.3660198494			41733.7661070572			28811.5412798124			50208.8854531231			44505.0716807396			31129.9439298104			64282.0775325563			50329.3366581144			42382.7649655272			50514.6742096833			60723.2631072217			43411.0941624982			47077.0806160507			66188.3246810718			49932.7037538976			55369.0943148725			39934.444911853			28374.4320350179			65998.4333223372			40281.3181521926			62659.5660399468			32013.7221479085			54969.734896598			51366.5625830375			57622.3420224164			6601.0927629432			56587.5453778442			39613.7126932454			55857.8627682366			54589.7220098567			50664.0443159048			44591.1647769628			49061.5512357385			46211.7296988989			62608.1468720965			38614.5385355104			39636.8203228581			49857.2667921699			58136.2223908367			42058.562735922			40397.9549062926			48064.5730624591			39234.3727016729			31835.1794621908			32874.028391489			52928.3333118697			33182.9847492884			37834.271100451			14001.6469076318			47652.584661043			37543.4423443519			37128.6443139698			40391.9365616662			66675.1989026692			61112.9350153739			22781.9681254818			25928.5528193923			30002.83774099			39464.0176923508			47722.6451206208			39197.4983515302			41390.8929220845			30223.6425901086			17648.5421053473			17321.3582863147			25158.4601496371			29183.0345539069


			P105-PWY			TCA cycle IV (2-oxoglutarate decarboxylase)			0.668			0.702			0.814			0.107			0.139			1.770			0.585			0.660			0.550			5740.0944756453			5318.0556808523			5710.1224905419			20283.7533929315			9706.562982365			44482.3704940206			18865.3393287775			15408.0997008408			13481.6514043316			17742.0432264757			16383.8041407249			5311.9232251897			26629.716674393			34350.5460070421			7534.9876784303			25131.9196221141			29473.0103586674			36001.2969529358			36574.7646469582			27242.121714639			16116.7056290282			21878.6484775326			17747.2406881549			37753.3977338097			44435.1900504247			23001.2637569738			17529.9309161372			23099.8790458888			22200.1564019992			23534.6181085939			33553.0201983808			21809.0700950787			23028.2715344765			29162.3446457872			28666.7922851119			35171.8117951352			15924.3976857584			33922.8753138382			26757.5612064074			31507.9902584703			6644.8654422212			13556.7485179963			3457.7643424532			24180.3588973221			18123.727600421			19290.672622953			16452.2183825959			46717.3258263913			10186.5389502762			15181.3835119308			10301.3340312974			28322.9548260499			11262.0859769574			25181.9643280913			26873.5810808124			17599.9809804419			14018.0064863641			30453.5881553131			16532.8753179695			27586.3149856663			22684.1440672094			14819.3140482235			24058.6662444656			35486.1476663916			7552.0039756725			9107.7470213905			19864.1516365303			14897.6217652618			21241.3501453211			13255.230537151			46212.7455737118			50142.5843587414			16846.4605907799			24565.8319991403			27507.206614685			15430.3021923918			27606.4512946038			38813.2137741908			18074.5929932524			29448.2316881895			31269.9772026751			29815.9295576646			35843.4482689246			33424.1058174934			5812.7158232272			17882.5236844957			14108.4519362833			23520.9679237091			19383.1195999838			15414.5028270403			19333.9641022037			13110.5875004212			26704.0466820984			16928.3330361779			23366.5018676426			14909.4781297661			39833.1487570983			17613.5627276023			18456.8860571764			22816.2202951153			25894.1031854012			2887.4649160037			40418.0487824257			33954.7724525834			28679.1219475821			22881.9989018987			18774.9570417192			25490.0378666034			7929.6523362734			9363.0373931964			25192.9423076265			37813.8868328178			10682.1748127379			14350.0650641626			10305.5565463384			15327.7560198726			44414.7223240247			19253.2583149747			24191.1139728699			23029.0824122691			32634.9199074557			65890.9628924477			68300.4531937984			32599.2043895416			53237.5454472471			45395.136539824			45413.4009834339			31176.7021127877			54141.5422769067			47396.1140185062			34485.523127215			70384.7566700731			55622.8631833416			46737.2447454993			54343.9983631994			64108.5165253877			48204.5608400051			50978.8498958622			72482.5414985039			55314.7166777527			59637.8462881143			30598.5261805728			31495.4130947988			72161.0570751695			42245.3159517468			68461.8425007161			15799.7750258288			51227.2847160765			54597.6649070372			63269.9946921239			18034.5663060722			59201.9161096127			21338.9478212841			57125.2264953792			58114.5410131123			54761.8137300471			43789.5766622476			51510.5113063368			50045.7354171866			61397.2297091269			36699.2991645792			39086.0993192515			49643.4736458189			59063.2182128835			45004.9269829491			43906.6964007118			50482.4889014758			42274.1437536685			33432.3824747164			36530.6535442964			56910.2491132979			36626.8150286638			36122.2536896782			14627.6775405681			52350.4729231665			36548.9114526098			33231.4879266432			44667.4770750363			73218.8953517532			67177.6982837657			25304.9384029931			7488.4681908595			34161.7330192833			44532.4818093091			45871.9276098936			34331.7617242443			48330.6999559199			34143.8651754276			20393.7733385535			19714.6371779873			26656.7680172261			32557.6075984394


			TCA			TCA cycle I (prokaryotic)			0.685			0.702			0.799			0.129			0.160			1.677			0.711			0.744			0.374			6126.3027080448			5646.7513908237			6184.9500912149			30595.6919770596			10484.1263736555			50412.5893614825			21811.7005183846			20004.9196519041			17667.1552474051			19560.682285688			19775.7933283287			5786.7507503495			28874.4684892228			35866.7231888176			8025.9474396617			26085.3368582579			31476.91301664			38031.5547122859			38129.9113502141			28428.8826919441			17176.0551286825			23197.4564041909			18775.417810417			49650.0785436566			46586.3243639133			24152.6068042087			19042.6616478957			23990.5023875584			23130.7436708875			24464.0747337241			34110.8982575479			23252.7504736594			23795.0634701213			30023.5178240454			29947.1213937214			36954.223434373			19536.757659479			35123.3502495106			28098.1841168562			32992.9603799477			7532.2936484373			14524.7011086222			3637.3204643314			26648.8070524956			19100.6330936555			19221.1393475661			17493.7764299277			48040.6710503797			11390.7802084629			15802.4422120318			11574.2253865379			30085.0367279227			12394.6587143684			42987.6581851414			28284.9175875946			19441.39936254			15296.1794018222			32535.7469209417			17661.6685327708			28195.6988646075			23090.000634325			15147.7576398852			25555.150299956			36822.4317881466			7490.452076295			9060.7016438447			21143.605122833			16842.217110765			23305.2172950256			14304.7209146566			50338.770297283			54954.8264859084			18260.8970097294			25095.6377540716			28366.4260219387			15377.0924226692			28975.7396568145			40514.7567205445			18647.5411844781			30015.8328468934			35686.5980419874			31586.6876112246			36580.1560208322			35625.0127505267			6011.686429682			19443.3905677951			14896.5859269038			25666.5348426367			20117.9414646659			16186.3675677368			21954.1375984892			13578.6751525768			28682.5959807143			17573.4892894602			35493.185373659			15373.4729815895			41305.5802957553			18006.3475467559			19034.7059769984			23033.8577742883			27297.4379171905			3513.9710311651			42898.2455625257			34526.3348709499			29899.2635651441			24651.5570108505			32548.4855118952			26100.6524320355			9050.5148246074			12233.7010280161			26437.3065574048			39540.7549013895			11139.2933079716			14978.7331243661			10671.6517183994			15936.4286538868			45966.7281307934			20285.6641401264			35980.2899630775			24476.6872870106			34470.2851303356			76707.8970192466			73248.2956340874			34383.4854194044			55205.9845412496			48607.8700035511			48989.3588844759			33198.2662161999			59061.1251003822			49066.7759001079			35890.6931803045			75954.0950707243			56986.0743897924			51330.9529994692			59077.5132182563			71384.1913245984			51637.0100284114			55691.6801193389			77696.9454194648			60094.2095840629			65672.8275187741			33311.1007027289			33816.2607418582			77137.3538371141			47504.6288392792			74799.5793119261			17912.5453541979			55385.597874991			58920.7698615595			67899.5663769094			39478.0291009549			66455.5191474997			24125.2390908284			63735.4810351763			64301.9342139141			58509.3065743693			51676.0743598343			55334.7531895405			53496.0577920529			75935.4717499136			40109.2704867349			46095.2643630079			54087.8930817007			77389.6290180182			47789.1056674625			46909.7614812626			55371.1277818927			46956.2198241702			37461.2933268539			38255.7423384179			61462.0245299611			38619.9934337867			37715.8643313668			14861.1499682095			58778.9874368665			41059.0031481619			36063.8168565274			48915.8252112594			82455.5312188406			76853.9039918664			27115.4839323383			8560.4637098913			36564.5341619092			48550.9712036092			56917.0181678375			36978.0624060852			51503.9130187469			35794.2376750149			21245.5045352231			20799.0901963341			29202.6045241441			35149.7303674932


			PWY-6969			TCA cycle V (2-oxoglutarate:ferredoxin oxidoreductase)			0.686			0.702			0.798			0.107			0.139			1.773			0.829			0.848			0.217			5926.7107264941			5462.0240597837			5808.1832129698			24097.8010358543			10040.8985588386			43366.9923952995			21623.1992364614			19066.4773134605			15660.448742544			18115.4716953329			19854.7454649131			5455.9198408765			27272.5902012222			34449.5929555834			7732.6334908504			25265.2102931857			30213.7241468965			36672.9242336744			36592.2257649585			27298.8383553867			16522.7247066818			22268.3823136889			17907.1574666472			42555.8107975707			45729.5897493345			23058.4068463354			17992.795825553			23211.3304060088			22328.0269223061			23531.589091035			33383.241959227			22010.0403977155			23257.4598189121			29300.2596593747			28729.588788685			35155.5162453407			16196.710565317			34510.21068161			27703.5876223906			32532.6679751943			7667.6803492597			13904.1548888772			3454.7561066027			25639.1811340573			18717.8791925059			19416.0532578748			17427.801132621			48573.8692337086			11370.1916074774			15394.0746352309			10755.2349251016			29090.3318339986			11566.1098353419			31785.9698624173			27726.329731308			19429.6681804702			14261.7979005006			30933.0229720436			17124.3029176324			27590.8053062797			24297.1315934635			15425.9908480406			24594.9567586772			35599.0461411811			7732.7127348574			9337.4267166779			20687.064189155			14980.1638597917			22345.1355667268			14404.7503544817			49709.7569040418			54112.0963770379			17165.0547487078			24290.0431926024			29002.605514204			16679.9619461858			29027.2064129705			41160.8754645106			19127.123959657			31495.0933675697			35001.5494190802			29507.4540925307			39018.3868242036			35460.5553543666			5878.1674313255			18258.9446745168			14431.847241656			24165.3006869396			19609.9381269017			15476.6891796322			20027.0776218558			13328.4082894957			27026.0357375834			17123.8654409156			27540.324164275			14833.7322019506			42505.2340323447			17703.8618805814			19013.3115671583			22920.9020634376			26289.1511669254			3641.35017958			42163.2521169672			34259.2266393528			29079.3137497507			24138.1044445429			23579.8960710448			25366.3990532274			9109.4615983919			12232.5713192493			25879.9623775186			38695.8845225791			10758.090658794			14464.9463457058			10377.4148222631			15409.5433694116			45169.8721760914			19726.3296190393			29355.1899050686			22625.5123661147			32991.2786772917			68344.4500903755			68412.4249394599			32447.5545309073			52670.2326753089			45304.7208914056			45645.718739887			31168.8183539551			54589.7644036818			46826.7763682348			34219.9698801261			70614.2766748238			54938.7350434386			47620.625989756			55032.8293053394			65762.1542567301			48513.4341416806			51724.3169023696			73190.1220268265			56157.8299498072			60648.7742168392			30965.6201981958			31685.3214005256			72114.3118383194			46447.5503897051			69282.4926015463			17786.1077145238			51954.1959141027			56191.3973820959			63672.2540312581			20955.1794530315			61576.6964515338			23671.4921778068			58779.1925773923			59488.7663382094			55105.5716316037			43683.9898219505			52922.6390331224			49995.4440562303			61908.0797831414			39019.4862261429			39162.6166077017			49942.3844586165			59171.2658304542			45148.1736478709			44065.5052087045			51932.3082106343			43057.5801345545			34257.27362055			36386.375183869			57219.504640456			36684.2194123344			35643.948169421			14404.3236439941			52151.8326100722			35924.0470453781			33782.367763633			45124.7045714552			72323.3749241322			67822.2805383374			25565.1217151373			8552.0973987607			34317.7880353103			45096.3631100038			50246.3471036975			34668.3948417577			48484.5750667088			34034.4285071936			20407.7655294876			19705.4961352356			27029.1215059062			32857.0503600379


			PWY-5097			L-lysine biosynthesis VI			0.015			0.036			2.012			0.013			0.022			2.794			0.868			0.868			-0.168			5084.0378747323			5011.9848920871			5343.9792368113			18138.6783071812			9078.0595591806			47050.0675666272			24792.433891658			18855.485881785			23086.0003074332			18857.2664972358			20992.4342127726			5007.0916236601			23474.628714064			30015.5903293593			7071.1144547337			22824.9971305088			24916.6028366238			31210.2889786158			35153.3506829238			26082.9196046035			15334.8097519505			19257.7884732703			16542.1266240452			29360.7695450661			38608.6393334931			22023.7349062888			15038.7619600547			20902.3033336785			20633.9985400426			21682.6482528301			29463.5206202244			20137.6688824119			19760.299500954			25050.0581910116			26661.2567498167			34581.2624347482			16428.2509591541			27346.3119377492			29650.8603121452			25872.2951404289			23346.0306815001			11783.6455644963			3359.1833262171			22623.8093685814			14629.2419347186			33623.9774055383			29721.6193651749			38967.0517840549			21653.9052525143			12361.1751277087			10515.9710535006			23731.4787835504			11535.1325881656			16726.0288590064			21640.2493045044			30823.7075951402			13443.4748287934			27765.0885993533			17125.0220924034			23130.3226723982			18385.9858109081			29788.853886418			21691.4479612157			31206.2028799541			16686.0424205395			21577.4614717325			17757.9544862367			33832.1675913536			20222.9025749049			11357.5444626683			45064.9318334991			44553.8275016022			15590.9539346191			23666.8695569636			40363.4882424844			35327.8872687169			24969.3672058227			52017.4982444889			34781.8748932898			24124.196352103			28914.8525584507			43064.8518866232			30226.7621868687			29006.0458945928			7057.3206288533			16971.9359851614			12535.2158707881			21275.059538628			16807.3015558101			13942.161029253			19370.888981138			11475.6493600882			32109.8584737022			18876.2031675684			16975.9909759294			13334.1774044672			32378.5863262307			20047.2558305028			16305.8572854636			18655.6493653262			22836.3081923994			14910.3687206091			36446.2162218842			28509.1518010646			24313.1740336902			19490.272922959			11935.5364567386			21013.8722294775			18270.0900891581			22672.0621383009			20331.3189214559			31642.1672747044			9475.7544485542			12199.2399315959			9087.6056226398			13380.9262071169			38111.7639276243			15878.0882798456			20192.4602990948			19913.9542704609			29992.0555029953			57720.6332008856			66354.0665795949			31936.8171653772			51073.0393295972			45755.312444834			45325.4726036141			31232.5763485925			53109.0545934132			49448.7838277839			32865.048297672			69031.365922944			53119.647260387			43756.3833263104			51694.1619190863			60365.7193345829			45579.4046415896			47786.915284621			69141.9201584176			50686.89916408			58056.0033295204			37762.9670917211			29537.1748150038			67728.6010431755			41314.163607034			65261.3829741509			29454.5604880457			53998.4862939626			54059.7323893794			60091.7949487047			10208.8353669117			62348.3959003613			35472.9702882045			62083.1745549526			57006.1097575469			55602.6356153779			47115.7204592445			50514.3010202142			47698.086225215			67006.5764703062			40584.5825379617			42251.3867880591			52309.782778323			62207.4392370379			43372.3724937512			42657.0409401784			50201.9208797243			41716.6759131456			35315.5631332213			33511.1453995674			55702.3696321218			34316.0114017883			46721.6273167528			14474.4829685486			52681.1299945159			45211.6075819326			45674.965714598			42446.208680333			77452.0885507026			68795.82778265			23742.531204351			21440.2820606862			31282.1620085326			41424.8564981708			33785.6851749008			48244.0037736132			43316.6139587397			30450.9211128313			18353.4240908412			18292.5652448834			25930.3957717939			31274.5984860092


			NONOXIPENT-PWY			pentose phosphate pathway (non-oxidative branch)			0.006			0.018			2.239			0.000			0.001			4.697			0.678			0.727			-0.418			9179.0552554362			8849.0989445418			5618.1556963088			26687.8702491887			15251.6751564293			67208.0260203072			35251.9988660567			22358.336626136			26340.2188947762			24590.9030473644			27413.3462312539			8588.0041358569			30677.4871610827			35241.9009005531			11179.7436031966			28185.5694616747			29774.0199437869			35785.6797468971			41785.3774516862			31552.8938977428			21502.3345338352			24957.1337304285			23239.5697050613			45037.836402562			42002.4605760149			27623.8172760237			18765.9937193316			26094.5279990767			25884.3138428492			26189.3156539648			37934.94811882			23899.4856084472			23251.0213262155			29515.1935217169			32951.9710338828			43440.420215619			22587.5755292386			26194.8701906691			44053.2381475708			28054.7626062273			37847.4395774409			13188.9684313471			3900.6767554841			22193.6701423626			15349.2349346315			39564.3312528751			33822.6014503177			43553.6454348377			40546.9638922108			14662.2598960937			13177.1192265789			26607.1913327223			14019.6922617046			37747.0704163322			24373.9086591824			51998.7372798573			15580.7318360926			35988.4125152123			22041.7315631129			38054.7754587584			21557.4365820723			36089.273014645			26003.0692595708			38783.8029303965			20135.4676180223			26145.2260380007			19379.849897572			42107.3823257608			23898.9036844947			15249.0873495206			51380.6275151624			49604.0889930254			19954.5948317092			32152.7492027511			48285.8464036432			42841.3649190333			27714.527177268			62588.9710756874			43910.1833431121			29810.2370070558			35249.2194469702			54909.359790034			37397.433934769			33846.9457834074			7831.4833145321			19225.0660338906			15355.3038532194			22988.5617421935			19996.1684862763			18427.8709046075			23501.3465336729			15245.8170722587			40285.9174948866			23151.7677640284			33706.4369803004			19204.5382282001			39823.4548599389			22884.2981124247			19577.7435246811			23905.1502821702			30353.78935973			33970.3333892963			47142.2844927025			35397.0257174427			30008.7608604244			19657.6503052676			28506.8179756618			22904.5394714233			36145.3136975711			42494.0191122059			24089.1826547153			34693.8266810872			12833.0328018206			15304.9397277378			11963.0497069445			18007.9473618157			42718.7081800857			18555.5919827473			35061.5886079181			29378.6463991075			34108.8115520189			72465.4247464192			74631.3453217756			37820.2167376202			58276.1575754776			53760.343368348			51905.7711868709			37500.8389139572			59503.3196346915			67414.5918562802			36601.8242166356			79764.2306340268			58534.4730834619			52086.6080821104			60071.5963476466			68768.9296140093			58101.0262747357			55308.197682077			81451.1117434664			57447.6580462323			67149.7562283906			52178.7610239465			35488.1647315625			80919.6648268998			47007.9728489656			75823.2454762353			49520.7382580397			68334.5540037399			58102.8189590848			68492.397956096			7110.1633166684			68347.3591442861			58739.3478903998			71235.5288178254			62956.1176321102			63684.9149885455			57340.1047463068			58813.5307420262			59033.7313210357			84784.892770749			47055.894343913			45972.4051713563			59137.8661619029			88096.5031457251			49471.3791196305			47272.591839954			56791.685374497			48580.8578290151			47703.9381905491			39195.9772699904			62690.1190620469			39557.5105305322			58417.869911378			18364.6639023327			68001.0926858914			59810.1039511963			56422.6819680963			51311.9331128756			101568.57208827			90675.744549731			30057.1004754713			46232.1050700997			43010.7901393627			56176.1257619691			52816.4901795319			60197.6162618216			54077.8768723856			37708.5518173358			23523.9336681141			23484.8466189289			32177.1223356345			40098.8764898862


			PWY0-162			superpathway of pyrimidine ribonucleotides de novo biosynthesis																					0.612			0.674			-0.511			5520.3867751682			5432.4458999869			5473.5931760732			26865.5242467574			9459.800411374			40327.591251901			21579.2210330877			18894.4327550328			23226.402960865			17383.050579393			19018.5689519092			5181.3074285925			23377.235078999			30026.5838656023			7302.0383655906			23245.3502586073			24937.1567822208			32631.384648605			35480.906305928			27411.3621438638			15662.4302972898			19080.2507010508			15801.6979555501			43547.5178826331			36419.0643306871			20595.7635268732			15891.3965999232			19557.8227973253			20074.1106544028			20255.6945679893			28154.4846192797			19455.9070595355			19089.130140822			24052.4126145345			25318.0021744814			33488.3324034308			15826.5505559929			27580.6613153209			32714.2607991512			27088.7516570278			18725.0833744048			11873.5980962898			3213.9991100536			21317.5220032993			14972.7560126797			23802.67364599			21642.0672636745			40634.3814158932			24672.5355068966			12573.9969475885			11022.4313378959			24220.4296604094			11870.8910469846			37723.6435846568			22208.6652320348			33895.9828091988			13690.7412752158			27594.7603615035			16285.841078645			23333.5051830141			19989.6841673424			20277.1627241623			21337.3957717776			31126.4655296635			10970.5909271932			13520.3319144453			16702.0980663402			22160.6237169651			19745.2279385646			12241.4562875094			43638.6934846325			47544.3537284043			15101.137223447			22326.2785525559			34310.0752358802			23280.937163577			25249.3541802375			43961.6730399016			24863.3829194797			26598.8611624689			29797.9478933545			33426.1461070864			33082.8636848496			30183.2096922624			7234.5062914995			16476.5159572198			12789.047978031			21100.0026911436			16426.3614509022			13711.495622784			19017.6363474273			11836.3495673383			28368.8764764205			18501.9679850823			31210.0036092569			12889.4675581407			35813.2496046729			19875.8482408123			16449.8828594538			19050.2264121394			22387.8424849631			17613.1931277479			35980.3293355727			29008.7109793176			24219.6344079697			18981.2450250279			28313.0759305161			21190.4557587065			21282.3992821175			26411.0821059842			20953.5455580264			32184.4112943615			9251.1444556439			12048.0570883403			9018.1551212789			13075.4494812979			39098.3126740121			16207.537293564			33321.7711643512			19061.9026125169			28353.931278139			65042.0352223153			63137.5499150114			29492.57451811			47183.5609622839			41582.6074234024			41916.3390697972			28956.7750375875			50282.8018817306			44400.6504149058			30818.0711002683			64011.3677749694			50851.3359723453			43472.473124587			51221.4907596093			61574.8732161511			43968.0182027417			47976.6459940232			65857.4804990458			50601.8070495124			56886.4961322907			39906.0006805825			28486.9929110078			65654.9651946184			40834.3705299397			63363.3773683074			31552.3303404296			55045.9520403755			51400.6835998872			58255.0867009176			6328.3198059568			57819.1030562235			39152.8952047931			57274.5367443428			55487.7729545474			51953.4128096593			44097.682394037			49108.1715614199			46487.2520526195			61398.7720805927			36412.4662146173			38929.9806739848			48745.5861212389			58935.3242832114			41825.0281132952			39639.9649606194			48171.4931850261			39209.887284747			32115.1729503828			31886.8775365824			52267.3298575459			32923.1243904542			38468.1590624397			14343.077422325			48350.6154854388			38387.3407436878			38128.9199168568			40922.0450149956			67878.7377986181			62376.5655843557			22736.3154389425			24950.900305693			29733.7977339146			39645.9470588992			47153.8936181456			39688.1828093788			41299.379500546			29440.1831733012			17391.8300508443			17179.7760794085			25074.1884836398			29175.5607909085


			CALVIN-PWY			Calvin-Benson-Bassham cycle			0.000			0.000			3.656			0.000			0.000			9.246			0.583			0.660			-0.553			6490.1007388609			6295.6507434188			5182.1227401752			25685.2549449324			10980.681178192			42466.140234093			28711.4588377261			17439.7431150356			25499.514409869			19378.5014305084			22958.1932657513			6091.685236852			23863.7477241273			29442.6675885779			8236.3374583048			23396.1612556815			24773.5410293592			32156.3179164197			35513.2465414618			27140.5382988826			17100.5707052999			19726.8212289883			16860.4884865321			42358.130326243			37663.963112861			21744.3340819728			16334.1091933745			20860.9521328299			20791.157197721			21048.3101438192			30247.4619934323			19607.8384998803			20028.688945372			24933.213651934			26076.6764668541			34748.5984438303			15830.3020829033			25154.9510397678			33606.7935123009			25905.1761801725			27880.4664947199			11243.9848117691			3029.4290747742			20800.1202577933			14255.9393582286			34811.5934068984			31226.6279553282			39369.8822983713			26495.6119557049			12372.9533813961			12497.1272850077			23136.6028885862			13344.6648300616			36171.5939083305			21479.397427676			35477.5930968795			12979.2541547155			28668.322176795			17627.6798611672			27413.6080524909			18846.0689394863			32479.0311928011			21307.3941038015			30431.2331441788			18121.682677895			23441.0271885102			17199.4412539614			35012.0196665348			20229.2626594184			12415.3739164075			42396.3447345694			44882.280961173			15183.8155843948			24023.9144869748			41424.477428655			38242.6314699025			23321.5862030447			52409.0565799228			37600.9287028603			25851.2934429716			29190.3278099916			42836.0114159539			30993.0834273862			28807.8599182217			7373.3178646807			15892.4695396248			12801.6618517731			20060.0994541352			16965.0404695379			14252.7830146675			18761.3870168059			12308.52311524			32204.0499399642			20234.7158182077			30536.3835238353			14017.1831548709			34435.3460205711			20745.3433480175			16591.9095951196			19859.2119555945			22984.6217373637			19224.4747322764			37671.9744709262			29324.3367762895			24675.322631513			18719.6894582033			27179.5032210871			19953.5039056572			22983.3342924903			28240.0369495083			20611.6670144612			31182.5955617662			9819.6849446452			12133.8716323897			9610.856692076			13724.8868660275			36958.6239914753			16179.6345598383			32876.0275992533			21744.8278456843			29053.1780939916			64103.450908863			60506.1499053466			29631.4249173869			46662.2996246945			41330.0958324665			41474.4503267126			29060.8793462283			49202.9268940272			49257.3091960141			30291.7560685616			62951.995607328			50136.3774338319			42938.8633589551			51021.7594235722			59326.159983033			44602.5532304741			47701.3263583769			64233.8091587191			49232.9962890865			54288.1837491338			39872.9352691812			27921.4144332169			63350.3937928829			38381.1887814062			61320.5230999305			33834.7575639752			54228.8973610135			49116.6111432048			56324.8108623324			4469.402604139			56286.4195485632			40215.9757793465			58356.8928991088			52842.4047451745			51114.3007550197			43717.192957133			48068.6526857357			45558.8714151868			59485.187204247			36693.4690635469			37402.351210937			49041.5908204905			58792.887203641			42062.2594454161			38977.6325414103			46509.239478741			38875.8229479962			32858.2601614217			31177.7050401387			50917.742042526			31979.0438794604			45433.5771808948			14524.4310697176			48658.7274785154			44401.4265951602			46649.0655873169			39660.4016452168			69963.9596010559			61945.0583198741			23009.5158456891			27255.3714509916			31064.2847989152			39987.1097876549			46967.2909640383			49102.0759657372			41390.7832412343			29940.9272491799			18288.7539441579			17670.8847075581			26215.7074715726			29438.1562943631


			PWY-2942			L-lysine biosynthesis III			0.959			0.959			0.469			0.692			0.692			0.647			0.499			0.609			-0.682			5178.4783634769			5102.7118316312			5579.6135796094			17427.9431355999			9364.8622727363			44811.8872812964			25610.2268650346			19309.2838106692			24390.8885578477			19240.6323909729			21864.5300396921			5100.2306481566			24261.3391279253			31206.1649470033			7565.3639005131			24103.7099674893			25696.7171057641			32225.662978122			37695.3959515047			28339.7187094813			16858.1738489238			20014.3576893761			17334.202477484			28343.5417172521			40391.4885750096			23321.6630213315			15236.406372266			21767.0342499313			22221.6591259568			22815.0068519069			30919.4178839224			21208.9199901086			20555.9043458995			26107.9191448386			28150.2897915202			37976.0517493571			16409.4775041153			27932.7783467352			38444.4901350962			26257.4571795789			30473.7937536031			12094.9723170824			3424.4492655469			23724.7719652265			14897.3088477661			34031.5262560024			30288.8413686399			39602.1761493452			32346.1444048393			12654.9598820386			12721.139848483			24344.2271029048			13742.1619051343			15402.7162015161			22136.256468672			42569.9835740116			13948.6245642223			28957.8306655695			17576.4417359231			23863.4752751174			18482.158812559			30211.8520952878			22588.0839231838			32054.7997882148			16902.9668837865			21896.9183286502			18616.5216750628			34183.7921601978			20652.0210009723			11482.7692134091			46418.3924185193			45096.7170211582			15827.8975447887			24010.3171040092			41000.7627982671			35815.2249120138			25457.1719756926			52781.2650965872			35290.2839048507			24221.3723469412			29566.3131225662			42866.4222939116			30324.9349036494			29528.4185537905			7209.5186621357			17517.6392583439			13112.1137290981			22011.2388516469			17367.6823237486			14386.3828997033			20081.0627779235			11713.210246883			32931.8010685621			19292.7260480096			15909.8408930167			13777.2231281966			32505.7990578401			20276.245673121			16702.3224507225			19119.3684053186			22949.6715542963			25779.921233262			37650.1489099183			29127.255109938			25143.0727847132			20057.237192856			10948.2042294165			21582.8179470157			28269.5356625785			33664.2540307081			20802.2479990084			32358.53892826			9757.4927684978			12580.1782909126			9432.9362005137			13768.8426048854			38871.439899093			16281.8138069594			19124.8966629877			20976.0771754697			31242.4737843678			57756.5864836594			69186.9691817254			33574.9060180794			54353.1324076705			47840.1518325894			47635.5175944644			32678.1135176072			55448.0319796997			52004.4656194699			34352.2124074852			71531.1558961399			55669.4140566898			45651.3873669029			54290.7249973129			62141.7782989414			47055.426138483			50137.9719359231			71206.3118428007			52846.3642341286			60193.7404471422			45352.7919118737			30615.5737590955			70552.0991752986			42546.1184394937			67873.0877601587			40820.7612458193			61028.9350797683			56175.9342546062			62172.4251039881			9163.2224047764			65006.1029738041			48463.8102784639			64545.7258184137			59371.4486902564			57665.0554271559			49552.4373506007			52334.0945170411			49357.491056403			68140.0436665047			43519.8925439136			44212.0609380928			54517.9731076089			64710.6861782484			44904.3622289714			44313.5362332848			52252.0185126386			43360.879144311			37150.3270665741			34815.5023430245			57953.863974244			35689.2475162354			46721.1269070651			15008.4565809013			54160.0188980777			44688.8841962456			46941.424322107			44043.1219704837			76308.0237216089			70588.0936387126			24392.7675383802			35781.0130176925			32548.0626060648			42761.4476540152			32749.8710942163			49637.060987622			45042.4657306241			31700.0381957813			19015.0015190369			18967.7845992143			28124.2637149422			32440.5047810953


			PWY-7220			adenosine deoxyribonucleotides de novo biosynthesis II			0.027			0.049			1.863			0.004			0.008			3.328			0.338			0.451			-0.972			6125.0862033175			6016.6561158206			5632.4448006381			28754.4871749652			10220.2029676485			44801.3503320947			23918.526270021			19092.8100857379			26300.2858685043			17254.7014914794			18909.6814627928			5541.7548620238			25045.0235988457			31528.7489012056			7476.4794336372			23782.1114587141			27413.7351891102			33689.8642848837			34277.896672109			25792.8570024713			15015.0673252577			20556.3409784759			17031.2485387139			46536.921779864			40404.8885159162			22175.6057696484			17443.2023957876			21217.3380126275			20811.5074981468			22102.5058252832			29974.5253059288			20282.0347424961			21035.846739101			26408.844405776			27036.0724506671			33081.7789718475			17211.8990067191			30663.5362693876			25719.4419120425			29946.8115709886			35787.4955301601			12835.7855504241			3410.8108984258			23241.5817088378			16544.3913738969			37187.1495640019			30600.8573909059			44115.1701281491			31762.4319079804			13954.4320017337			9361.270702168			26160.2567728691			10038.2502610556			41779.8706291693			24747.9348948498			37380.7181816041			13589.8456152028			28047.7451039887			15909.613705759			25795.7962230869			21911.9976906312			30040.9343723897			22901.4426895928			33479.9439670544			14221.8909393394			17319.2815914913			18449.7390742166			31865.5172510153			20958.9263553154			13379.6507834846			46009.1316748045			50594.7752151329			16254.2520866034			23132.5426938818			37694.6259536593			27280.7952094115			27227.7801282315			45922.2051064965			34673.014843209			29129.4584990916			31899.4759458085			46353.4594982378			35461.2483347513			32353.5805205685			7902.5732871415			16765.3028772952			13376.7328261816			21696.2179446653			17443.9496340602			14702.0834800047			19328.0814869874			12761.3930383341			23899.4498150016			17989.1723445118			34171.3633522352			14014.1872174027			38803.4939711272			21929.7334289615			17649.0234153293			20731.7164444613			24013.9918872882			28874.7891261916			38656.1831458488			31414.2475932848			26102.162142675			21334.9898812633			31503.7227024541			22765.4987572633			29274.067803066			34455.7748781621			23208.8754979579			35127.7074795961			9863.1142829102			13171.6439264104			9809.1955311623			14153.843379603			41837.0406019521			17736.5969680246			36966.0582104694			19933.6356442914			30946.9638940891			69412.4391320002			65085.8490783239			30742.8123123591			48937.9040906885			43495.7385266796			43654.4874245852			30088.3343079341			52299.9329027955			42653.8542963724			32354.9491448028			67309.1523657004			52169.7125231053			44367.8134402856			51580.3924971661			63129.921789167			45209.1412596678			48395.3062696624			69185.1159393572			51955.1185669928			58019.1565248641			32614.0424870534			29675.3568547682			67692.9297481435			42720.0337761568			65375.2610365426			35678.6752126378			49716.5986079526			53474.4491026344			59941.407607195			38853.6238096652			59998.1852234526			38655.4641026816			52819.4345491377			57225.1977800755			54207.4754404099			45989.1261067418			50765.5892604539			48537.9246937776			66340.5504052054			38004.4932162936			40918.2278065824			49443.1899849595			60191.0065381279			44116.859554969			41804.3320837363			50573.240396994			40733.2338437354			34590.5539566946			33756.8436618744			55170.2668874125			34504.4063684324			42533.3093564157			15095.9372321831			50072.2215461441			40698.0033363333			40540.1395386378			42252.5851707226			73054.6652164811			65068.3889070383			24024.1870654856			37051.0595087914			31500.7266611051			41697.1445673818			52232.4885621199			42481.3245389015			43591.9451433684			31422.5255310124			18553.9775738985			18034.5637426326			24434.7382133822			30228.2198283685


			PWY-7222			guanosine deoxyribonucleotides de novo biosynthesis II			0.027			0.049			1.863			0.004			0.008			3.328			0.338			0.451			-0.972			6125.0862033175			6016.6561158206			5632.4448006381			28754.4871749652			10220.2029676485			44801.3503320947			23918.526270021			19092.8100857379			26300.2858685043			17254.7014914794			18909.6814627928			5541.7548620238			25045.0235988457			31528.7489012056			7476.4794336372			23782.1114587141			27413.7351891102			33689.8642848837			34277.896672109			25792.8570024713			15015.0673252577			20556.3409784759			17031.2485387139			46536.921779864			40404.8885159162			22175.6057696484			17443.2023957876			21217.3380126275			20811.5074981468			22102.5058252832			29974.5253059288			20282.0347424961			21035.846739101			26408.844405776			27036.0724506671			33081.7789718475			17211.8990067191			30663.5362693876			25719.4419120425			29946.8115709886			35787.4955301601			12835.7855504241			3410.8108984258			23241.5817088378			16544.3913738969			37187.1495640019			30600.8573909059			44115.1701281491			31762.4319079804			13954.4320017337			9361.270702168			26160.2567728691			10038.2502610556			41779.8706291693			24747.9348948498			37380.7181816041			13589.8456152028			28047.7451039887			15909.613705759			25795.7962230869			21911.9976906312			30040.9343723897			22901.4426895928			33479.9439670544			14221.8909393394			17319.2815914913			18449.7390742166			31865.5172510153			20958.9263553154			13379.6507834846			46009.1316748045			50594.7752151329			16254.2520866034			23132.5426938818			37694.6259536593			27280.7952094115			27227.7801282315			45922.2051064965			34673.014843209			29129.4584990916			31899.4759458085			46353.4594982378			35461.2483347513			32353.5805205685			7902.5732871415			16765.3028772952			13376.7328261816			21696.2179446653			17443.9496340602			14702.0834800047			19328.0814869874			12761.3930383341			23899.4498150016			17989.1723445118			34171.3633522352			14014.1872174027			38803.4939711272			21929.7334289615			17649.0234153293			20731.7164444613			24013.9918872882			28874.7891261916			38656.1831458488			31414.2475932848			26102.162142675			21334.9898812633			31503.7227024541			22765.4987572633			29274.067803066			34455.7748781621			23208.8754979579			35127.7074795961			9863.1142829102			13171.6439264104			9809.1955311623			14153.843379603			41837.0406019521			17736.5969680246			36966.0582104694			19933.6356442914			30946.9638940891			69412.4391320002			65085.8490783239			30742.8123123591			48937.9040906885			43495.7385266796			43654.4874245852			30088.3343079341			52299.9329027955			42653.8542963724			32354.9491448028			67309.1523657004			52169.7125231053			44367.8134402856			51580.3924971661			63129.921789167			45209.1412596678			48395.3062696624			69185.1159393572			51955.1185669928			58019.1565248641			32614.0424870534			29675.3568547682			67692.9297481435			42720.0337761568			65375.2610365426			35678.6752126378			49716.5986079526			53474.4491026344			59941.407607195			38853.6238096652			59998.1852234526			38655.4641026816			52819.4345491377			57225.1977800755			54207.4754404099			45989.1261067418			50765.5892604539			48537.9246937776			66340.5504052054			38004.4932162936			40918.2278065824			49443.1899849595			60191.0065381279			44116.859554969			41804.3320837363			50573.240396994			40733.2338437354			34590.5539566946			33756.8436618744			55170.2668874125			34504.4063684324			42533.3093564157			15095.9372321831			50072.2215461441			40698.0033363333			40540.1395386378			42252.5851707226			73054.6652164811			65068.3889070383			24024.1870654856			37051.0595087914			31500.7266611051			41697.1445673818			52232.4885621199			42481.3245389015			43591.9451433684			31422.5255310124			18553.9775738985			18034.5637426326			24434.7382133822			30228.2198283685


			PWY-7229			superpathway of adenosine nucleotides de novo biosynthesis I			0.001			0.008			2.557			0.000			0.000			5.888			0.327			0.451			-0.991			6022.4348048943			5925.2438662625			5996.027857211			29651.0792207206			10257.9289567298			44807.4819506998			26099.2854317941			20254.6581365926			27530.0995823472			19054.866546601			21662.1794360303			5673.0137767323			25624.2482916957			32244.195146176			8045.5005294509			25243.5572805625			27527.2236532445			36245.8656747988			38127.336435794			29894.2759112183			17495.9048151143			20863.570870971			17251.9525428155			48480.9317545054			41073.1357684026			24198.2309281303			18265.8515952336			22314.5395990831			22950.8846405208			23384.7197055039			31081.8859890007			21580.2296487925			21601.0414328892			27354.9879238629			28550.8749361593			38221.6325401575			18161.6263568879			30960.8225819635			38164.1212010553			30231.5867621388			35377.0457185857			13043.1051885442			3546.2531175122			23503.0377088412			16858.2063459009			35604.5553231772			31857.8151961795			44840.2499205767			36733.6563900763			13982.8815710194			12384.5882414207			26866.0195909429			13096.5137994958			42051.6139275217			24866.6666453095			46094.4250700166			14672.7860413284			29729.3206767507			18135.5584008044			25537.6420241429			22296.2907801871			32585.1538840659			23302.93318688			33932.4611802014			17437.6951696715			22083.1292449378			18465.1003579938			34962.0015072121			21460.1347628256			13412.1031513631			46481.763318451			51398.9635347308			16562.9409524192			23564.8359031718			41981.7082831858			35685.7979144648			27326.1600651277			51624.0773212822			37006.9001094275			29477.5336346861			32026.4774884114			43950.0669228517			36407.8648800323			32869.7801312597			8037.2127241154			17913.1545516945			14056.2581915134			23126.807473473			18291.4757186742			14955.3377895089			20593.0952976209			13074.9650428778			30703.3572324381			20140.5072673355			34642.9026847145			14133.0367685865			39442.3738436379			22129.8754475564			18198.2490849528			20679.8686698585			25178.081334841			30933.3695634295			38510.4025256647			31652.3721127563			26953.3686603772			21358.4360656285			31605.6554160161			23055.5861403867			33052.2065605835			39702.6624809238			23421.0843220493			35348.5540500409			10264.7549547851			13237.1973608673			9945.5128682544			14400.8705488939			42420.9639426882			18011.3876233605			37216.5848664323			19679.4967199307			31055.8556116834			70855.5462618953			65983.4176830516			31442.4898487662			50170.9429319384			44253.49510122			44519.4324602839			30759.2334908878			53836.4596718664			47433.6042234757			32860.6521599849			68843.9340716896			53751.8960970066			46632.4134812157			55219.78422117			65937.2717812935			47658.9876304588			51749.3792762286			72503.264207242			54526.8947021537			60108.6456293747			43983.6433885137			30913.0560932746			70041.8367216325			43675.2502216869			68130.8051374647			43087.8290795314			61423.2497081319			55110.045018137			61788.4566892405			7385.30300801			61857.4429253384			49636.7083939126			60211.5040021592			58725.7798461646			55377.5598079408			47088.6375297002			51825.8960173459			48931.0644922668			69620.3850824155			42654.8738855718			41925.8298564318			53272.2924516367			61414.4539172541			45097.4726634158			44710.3603873367			51223.3227069963			42480.0163519812			34991.9407326102			35254.2231191891			56250.4580190521			35464.5113770785			45671.1750831682			15517.4843705781			52017.1964653377			44584.5475296619			45825.3071305883			43529.8979738906			74622.2209328209			68525.1205242717			24971.6637456289			41388.8635316319			33224.3060638382			43894.5657278632			52883.4050882489			48416.8054620052			45747.8264793632			32925.6409733865			19450.0858554049			19121.7325717149			27659.3737255263			32465.6466586003


			PWY-5686			UMP biosynthesis			0.033			0.058			1.808			0.000			0.002			4.284			0.300			0.439			-1.054			5521.0812735854			5428.6114337533			5588.4315828891			27498.3210498385			9524.2693463301			40329.7913585694			24363.0111094865			19046.8603791549			21906.5419179122			17907.3370419425			20739.4570188494			5262.0893850839			23227.6410470199			29874.313300477			7516.7686158437			23541.8863559142			24552.5749998204			32730.3741230797			36616.3097944526			28601.1267472861			16416.9141224469			18936.7439199391			15931.2414100189			44191.9713912487			35617.2126281493			20362.9872121927			15770.9904708363			19331.0587643696			20189.2151131967			19954.5518353589			27316.2376766903			19438.0246018474			18755.7014921914			23675.925446443			25092.2722203839			34388.9680964028			15938.2893291681			27033.3872505528			39507.9230610412			26469.134882144			31906.195549198			11779.1903132043			3237.6739159899			20977.661618112			14721.000061135			32792.1270289968			30201.909898511			39649.1778888231			34161.4030013062			12363.4874892641			12349.1593778241			24055.9756663669			13284.3126798054			38353.0117177781			21858.2863006504			43971.6769897262			14020.1941481652			27702.7053557906			17043.4261761749			23200.1810910256			19355.5688276267			30956.5007583225			21200.0890705213			30587.3338040735			17385.3863899228			22406.2092262973			16287.2631492866			33903.0204305695			19595.4372386338			12014.245192039			42796.0892084444			46803.2672845712			14961.5254877052			21858.3438541118			40982.7342496935			36733.6508724598			24684.0648765168			50499.5549263589			35644.8890838253			25819.8395735543			29401.940338613			40354.0873728743			32066.870227189			29593.0783536305			7109.2322127817			16658.7867210538			12855.8330842828			21337.1636130026			16551.7921767219			13681.8134347648			19268.8640502126			11790.1195354349			31586.364496625			19012.5853484201			31781.4760761023			12848.103145829			34790.0652925242			19443.5608366803			16189.8422638491			18342.2844364813			22129.5244377141			28077.3343350593			34782.0627107265			28002.3020299568			24160.8791505014			18509.8927964089			28862.8303345552			20736.3382506424			30384.2365769491			37007.6497055274			20647.230988637			31569.7018976644			9306.7217315623			11908.1485448067			8973.4812877424			12899.6824772874			38346.1829118939			16070.5517434515			33466.541553324			18173.0463183907			27948.3543437233			65588.4163113202			62942.5748158373			29672.1732042896			47607.8352892878			41187.5472701392			42132.9188779492			28810.6820376853			50253.7721779619			44840.9778319398			30412.3568350744			63631.5971492616			50525.5121695179			44141.3096057261			52263.6666971005			62198.4250399687			44267.6336476064			49338.8004622457			65962.3582875654			51232.6045686212			57197.9901146105			45250.1951905692			28181.3706552645			65575.0079483561			40063.2006606672			63429.7839147276			41887.9487208669			58682.6542859074			51083.5885294748			58139.4150641672			4397.3234348125			57108.8574080208			49463.5167284387			59502.6421460209			55192.6829534021			51637.2732982736			43771.4998789541			48705.5479222427			46061.126937919			62535.8789019431			36688.3368066659			38540.2242261498			48605.9953623212			58603.4372771117			42177.2029986217			39181.1347301129			47932.7926439796			38891.3005892875			32400.5979474053			31896.5901005776			51768.4438952248			32697.772925497			43261.8018963089			14281.9541238821			48541.8441385179			41988.4643945817			45376.6384471916			40902.3732988561			67822.9654274444			62495.9090566056			22421.9753719283			38182.2702553909			29598.0255794899			39365.9316161054			47472.967566438			47442.6926778736			41030.004772604			29203.4624662207			17288.9894472265			17140.4441591533			25775.44606536			29118.087478781


			PWY-6126			superpathway of adenosine nucleotides de novo biosynthesis II			0.002			0.009			2.457			0.000			0.000			5.678			0.259			0.422			-1.144			5766.6532415801			5676.6046618224			5718.8638982033			28582.4861198962			9803.2768674577			42769.7943141991			24806.0988776008			19321.5494754431			26455.6191720584			17961.083558375			20338.6087320151			5393.6877589993			24556.2772848622			30970.8286810595			7586.6360586698			24009.5136993113			26425.9394345805			34366.0576108976			36019.8972260058			27936.9346159293			16255.2684563523			19994.3526626215			16528.7057357339			46496.3762395053			39328.7186600609			22864.1575288019			17435.044352081			21221.4154818598			21612.3276571503			22240.431750508			29646.4720954538			20560.5830635291			20641.1481406498			26091.4514032379			27197.4205650718			35696.2218469441			17226.0345356657			29753.6778538367			33342.8485128176			29076.3253669274			34242.5557743543			12506.2149345585			3379.1781675371			22578.3615098969			16138.6184097026			34441.7207626212			31014.4396948613			43222.3792813347			34573.4916092777			13429.2449720458			11160.573528558			25693.4044448333			11849.3583362905			40748.3422360866			23858.046280968			42609.3626153365			13948.2224754345			28265.6867333174			16895.1992015833			24481.1100395749			21520.6378806285			31642.8860084636			22355.4214422884			32689.1564845332			16388.0789805821			20503.081033943			17735.4042201359			33920.2710283808			20579.1822081456			12922.3654935257			44944.9474501206			49688.42867829			15865.3615450018			22697.814016386			40642.1427470785			32948.8465247292			26365.8645364843			49452.972025758			36036.696678386			28455.881738849			30893.2126014072			42299.347848914			35168.9947495194			31696.8171751551			7723.052835067			17054.0203054801			13374.9601860854			21985.544846149			17412.1605053447			14319.3380418527			19658.8609445756			12513.1901498075			28216.654614677			18977.0231333473			33493.3968814651			13544.1115327989			38089.6474228716			21247.9143943058			17464.5889875677			19896.9069721572			23947.0955915279			29775.0526633197			37126.4821870592			30463.7268184578			25722.2027609378			20523.6526087071			30645.464011951			22186.3164671813			31301.9613291437			37449.0637743116			22441.4295296537			34035.2666209258			9769.471686224			12712.6794343527			9520.2849017776			13777.2014876418			40919.9319725865			17248.9486580225			35997.793138628			18888.5331676125			29875.4437933058			68411.9213217105			63779.0358235498			30275.6153936598			48417.8865341927			42703.8244171309			42956.9024241952			29650.9256371628			51911.1558656402			44654.5646039237			31746.3413568888			66269.519587254			51807.6941549954			44662.7750670511			52669.0998448721			63306.6240946177			45594.5727099568			49348.9786029727			69333.7441568599			52203.1132746167			57852.8708532095			39707.8951944247			29725.4435053333			67433.8125602398			42183.4793313667			65441.8435460999			40246.1329079857			56810.3168761516			53119.2873075766			59566.7792836799			8299.4112324964			59653.9738809916			45524.432774876			56962.0607090748			56665.6606923204			53389.4994962038			45359.0122584449			50046.1994042305			47333.098423937			66537.7661649969			40136.6352439749			40426.8035745765			50790.3327492865			59395.4474356883			43534.6737434391			42728.5711219231			49457.1868089067			40796.0893863004			33581.1391074085			33757.1050416459			54177.1219702722			34162.9511449676			43851.3740088904			14894.0223432155			49914.3638379248			42317.5377390781			44293.4026339817			41964.3846513288			71397.0889839847			65577.6257064124			23997.0098797911			39405.2355894772			31733.6445732145			42034.4637714247			50922.1449614353			46677.3163799695			43795.7969706715			31441.6718528793			18566.4782344946			18253.8885585602			26049.7931806629			30987.8093375112


			PWY-5989			stearate biosynthesis II (bacteria and plants)			0.002			0.009			2.455			0.000			0.001			4.815			0.238			0.403			-1.199			5712.8610690556			5395.4841250475			5744.4066530722			16049.6181023789			10012.4896782103			54984.1075968955			17529.7958458654			13850.0732424982			25099.8526752562			20306.2866088801			14088.7318606365			5467.5337999538			27001.8195480364			34665.5420099853			7737.2051246746			25776.636932282			28855.973543886			32655.0421605977			39988.9130151087			27714.4663074357			16061.7001289119			22030.6002783056			19239.1367238569			23081.0231193406			42024.6518780452			21347.0827086634			14787.6554809215			23027.2821309829			21262.4718958628			22161.4105078986			29915.1734568673			20598.8785133606			20907.6370183495			28266.154013296			27329.5604403516			36045.092291863			19611.3359276189			28704.036175439			25992.5717546678			30503.1798870842			7486.4444407166			12230.7005722817			3616.7774937218			25367.114612873			15251.1919969429			20737.0720671611			15544.3012092916			49700.1070746818			11524.4712021659			13459.8311293928			11539.3978234796			25707.1245249401			12254.6460840368			14530.1642657425			23428.3520234155			24192.2882579725			14098.6689026752			29191.2436719311			15919.2895591423			26930.6213203538			24688.0746459875			14048.0402624606			24553.5130931984			39060.2595292275			8510.4947386278			10185.8033042078			19674.5635080488			20180.1093534346			26703.6087846353			16548.6931011496			66248.2892640562			57544.3688714145			20272.8261853444			33744.6326135204			36334.8954138425			20478.6673133747			29861.3001261919			55982.998079152			24438.5610624173			32778.1339266973			42672.6255602143			41408.323636049			42910.9040895897			37958.5019986429			6336.2702852807			16810.402909766			13441.0472921016			19817.7179947746			18178.0761405978			16462.3336508884			15084.4802584701			13483.0189329732			28759.6737903309			17502.8851178003			16208.4772797642			16890.5667855887			45156.9870303515			19261.5616249932			20914.8158162229			22474.7919949372			30094.9153802884			4621.6447518917			51733.8026441005			35467.8109824813			26844.2267391727			22095.0329095289			10160.2837721318			21512.9879462947			9439.8721892795			9095.163349988			22136.0630019947			37197.8010928532			10691.4296873251			13873.9059197033			10105.1119262981			15556.6466987922			46488.1773752334			17028.1177181747			16930.4909867049			21143.0585931125			34209.1202915551			63063.9126225212			84648.0856164193			38586.6255665969			63647.805964379			59833.0268019411			56612.3981351987			45794.5869111443			60394.1133434631			52162.7198711471			45848.9979923084			83332.0207600738			58363.1951785795			59412.8111863059			69849.3666262334			83549.9862215431			62321.6747761366			64561.9941611056			91134.5968134296			67819.843615962			87287.5303313832			39548.0936013419			42335.4087059099			74338.7682168647			57944.928093869			82701.076530399			21512.9895278312			66209.1476783107			67480.4653371774			76979.1525967297			9737.9162388887			92666.1331536284			29093.7399219075			77032.9440521672			74487.814825062			76893.4563300788			47413.0305321245			54470.5773050037			59974.7131915147			92020.6696840693			35145.9051773299			49025.4834192308			47097.1027363267			91826.5579922765			61092.3071597034			53761.3203269199			57577.4297140734			43526.4447106234			39147.7451373884			44069.46509173			64240.9282859896			47087.1350169681			52453.7293604513			15641.7246928865			69898.8142247682			48503.4876580769			44719.6322850589			58954.2461715776			108779.425648585			93013.184986851			34721.2905994667			11026.3384492851			39516.35879953			59237.240401746			43737.9251042051			43258.8356158831			58990.0319722278			35011.5890872665			23126.952499427			23906.815502089			36620.2690994556			44676.2097881522


			THRESYN-PWY			superpathway of L-threonine biosynthesis			0.320			0.391			1.142			0.040			0.062			2.260			0.234			0.403			-1.209			5710.0267939654			5590.8584146021			5211.6312950269			13768.5901712812			9754.5612678712			41719.7627171516			24812.2970577238			17830.731695194			23670.4300996766			17957.8927804074			20723.7979467471			5363.7295471057			23738.9111639691			29077.4296635235			7740.5321019161			22954.2276953328			25898.3518985044			30626.2391548514			34886.6598968496			25777.4759582719			16965.2939849633			19625.7221574242			16823.3554384607			25082.283397832			38385.485009972			21154.4318999008			13311.7390900095			20317.718820106			21047.5967583832			20835.5747469543			29137.0394482503			19517.6429773945			19635.6200147918			24595.617870852			25842.1823463842			35817.098116227			16112.9867585847			28656.1112871726			39381.4202449557			26272.9915090469			31433.2304052444			12439.5583568676			3210.4081736033			22780.4577351282			15856.8653100869			35094.5183397273			32272.0632159283			37860.7648682664			32533.3903301567			13252.5615643706			12585.2980204849			25470.9134207977			13361.0328975239			13335.0633406365			23513.8090058442			42180.5458765755			13962.8908126679			29092.0294928138			17851.6938994189			24162.6001591941			17549.8294263128			33266.3988197365			22168.5823979727			32099.0933615226			18350.8071023257			23704.0697101267			17747.1963283581			35478.582384486			20420.8206640494			11979.9254609249			45451.9417258978			41928.4281652348			15581.8549891267			22852.3610286609			42158.9148353189			38542.7376765239			23884.7469876892			52734.3251804162			37694.0382111657			23405.2895143959			30898.8343136517			42966.3326551404			28954.963736798			28477.7447877094			5450.1358129074			17032.2061314119			13263.4576905492			21999.7616525744			17391.2643059384			14110.4731930564			19697.3430697451			11585.7154315439			33101.7304568774			17275.0719425114			13976.5396487818			12706.8681873824			31787.5822361092			16058.2492861178			15208.9404909042			18691.5835757937			23465.570092564			25749.006153938			37506.2283496954			27633.8936563622			25172.9718314489			20071.8235272043			8801.3366978338			20389.9769783643			28907.2098681582			33016.6343009437			22002.6253456395			32369.2849601824			9615.4676380183			12778.6075921716			9099.033528456			13397.7913181069			37335.7309427303			16412.7661613622			14921.0419976854			19882.5175703321			29433.23628056			50248.7938067237			65501.8620040643			31207.9251722673			48744.4893061822			44475.0573484116			44932.1193244534			30891.664502623			50916.1203650286			47555.0672971388			33005.4261432914			67271.9887243734			47530.1244720649			43867.7908750131			51039.6689943946			61062.9661869099			44834.3178928149			47044.5836200915			66761.799667069			50369.5695547747			59095.2398484087			43055.6060442556			29166.6250335761			63689.3315907341			42691.3331915938			63377.9730015929			40227.763766706			61416.0495397517			52354.7502281356			58837.7312209899			7605.8875834492			62482.2033482056			47052.0160018773			63776.7072376557			58611.9071524389			54667.2066243643			44397.0900782271			48692.0596437283			45689.6897799204			65572.2341947178			36995.0803730665			40418.0374375134			48790.0170843043			67761.5963402515			41211.1084707941			42774.4194967057			50605.9726525289			42240.0377255745			35883.8599268227			32001.5069443574			54251.3402621048			33451.713389891			44985.7190019968			14204.885186888			52202.6567164378			43300.2893236804			47254.1870937243			39643.5327284854			71721.7686947628			66929.4845808752			23150.0635709063			35367.7166071809			30269.5397721049			41619.4385392667			29659.6724040998			49920.7090286976			42691.4976214488			29797.3279144211			17302.7311940916			17487.7723191489			26329.9484708235			31172.9643471026


			PWY-7208			superpathway of pyrimidine nucleobases salvage			0.138			0.203			1.417			0.275			0.288			1.266			0.234			0.403			-1.212			5275.4927832987			5300.360232131			5736.346965938			25293.3827517263			9366.5648262757			38410.9418930119			26021.4276677201			20735.9937062177			28740.3217538234			18547.123626785			21607.4363396143			5097.4560635375			24663.1969296056			31643.6232491878			7628.6950058687			24997.5584725095			26269.3314882173			35007.2444366567			39195.0998773254			31744.3844014117			17823.2715375956			19305.1302720166			16480.3422566007			41632.5043130059			38094.0426102021			22778.7855378179			15559.8210804751			20817.3202415524			22593.260756173			21789.4615597511			32060.3196998121			20143.3856009224			19785.715231163			25351.9134091786			27445.1298275951			37941.7292629995			16428.7471507342			28811.0468390127			44771.5541491228			27908.4243083934			36885.220633197			12157.7613846157			3257.1476077494			22868.3245862578			15262.0172268819			32996.3351176996			30291.9694540884			41357.0505775408			40598.3761286401			12874.2308015456			14016.8628159616			24485.3957040634			15004.0287026525			36016.9556497584			22297.5087361446			51475.1638185564			14134.2705459305			29653.2311104326			18617.9101951412			22939.24902997			20612.1163144377			31407.1739896845			21467.4019163159			32877.1725880446			17678.0669152232			22736.7079748757			17628.0552861266			34445.6400015133			21632.3677143909			12944.2680134885			47717.6388980653			46923.7129767079			16366.3135914346			23679.6770744159			42284.1680858227			37615.2962550493			25933.242870795			52954.8629565403			36453.829997478			27261.9448619246			33235.036588224			40978.2657571626			35019.481661375			32240.8671861052			7854.4146832213			17523.6778852979			13229.3035241961			21884.4210111221			16442.3436354146			13675.2206332326			18932.3840243357			11726.1107753413			32714.5946870802			20295.2634639888			29625.0383960055			13192.2412618022			36867.0149872323			21438.7024746978			17236.6287240753			19777.8147277564			23730.2918448485			33743.1597374881			39975.2787836832			30919.0774454723			24843.0352027324			19729.914428079			26922.6360477732			23453.059511224			36176.3628255476			43417.1931854428			21412.7318019622			33384.8875208896			9555.2230721168			12540.3486717296			9061.6285210885			13676.2256073864			40690.2734555219			16190.0896486518			32249.2973938939			20787.331303367			30031.141240852			62101.6033588527			68105.776887145			31223.2185983501			47592.8449648594			44926.7814681638			44746.167327095			31058.1913228828			54106.6381726024			54344.1032055169			32819.4626910241			69565.1346097242			53115.8062071305			44298.7915280025			52585.8580521255			63146.2564745829			45821.2923674848			48104.835883103			69756.495592766			51978.0042940678			61336.3033778155			50532.220941496			30530.7481212816			70929.0228038049			45629.8047479765			66642.2297386816			48624.3851034367			65097.0238321589			56107.7692670051			60512.434915553			45085.1382314774			61002.495152977			57765.1060674281			64536.5763303756			59659.9100589587			52374.102419126			49221.6189898569			54501.6695137784			51622.2974923842			67071.5186574556			40984.3108756693			43379.9955852873			55128.3738055776			64529.0294085807			44600.4429279819			43421.3442559163			53164.4466650672			42562.5781590794			36106.7146313225			33843.1959754867			57859.7785247382			35130.2279004299			43594.470752479			13840.0638323225			50296.5996092264			41391.3048134887			48030.8764206288			43869.3258181275			67662.2914464476			66072.3970906342			24458.3560723343			45544.4846454149			32264.809201001			43021.1999785636			45213.7060880093			51077.875694703			43989.8907558687			32162.8955459939			18558.3622065091			18383.1544461445			28306.0865010146			31724.9213353129


			FASYN-INITIAL-PWY			superpathway of fatty acid biosynthesis initiation (E. coli)			0.540			0.594			0.927			0.416			0.426			1.017			0.075			0.149			-1.840			6873.9310577594			6416.526428002			5284.6211042949			14372.0585661696			11172.9715340293			50423.651694502			16093.6698864621			12814.8193557396			24495.9723139651			18592.4750347276			12698.990037686			6288.8344264281			27410.9989343586			34145.2488266102			8486.7000874583			26252.6237151695			31666.8860787178			34355.9636462595			38165.2728899624			27138.0537324743			17001.4609107598			22010.6174817643			18978.4418466552			22322.052827825			47415.9834500411			22012.3966867335			14445.5092234464			24759.8082229738			22827.2163955746			23110.4343457421			30529.8793126171			19126.965207862			22736.2460113174			29509.0352431148			27707.0385878085			36859.7694557912			21690.6373928065			31487.2736052467			29717.4393553165			33109.1586460292			7581.2830664499			12736.1821726115			3489.7855136685			26449.8394841064			17385.6189439462			23050.5588139185			16959.2762287783			50408.3833485161			11388.8984515467			15832.5891246493			10850.1978608706			27658.8407510732			11138.8657764279			13869.3181284928			27191.3701703084			25790.4929141644			13687.7274838365			29152.7413524719			16501.2629668554			37257.6082425834			25624.7082065157			16329.8177044988			25881.0005298198			43137.7959947521			9538.4328113423			11305.6888443239			21821.1131591976			20448.0349935819			27034.1729448759			17395.0195468842			58555.2362182094			55341.5844635825			20838.3563783801			31859.9976411424			37485.6108521703			22219.5365934996			30328.673682169			59285.6464176828			27229.1628404271			34327.5920070535			40259.4393619917			43852.6124153961			42615.8969733426			37947.239615985			7050.5405840538			16346.4052010977			14337.0028815829			19416.4279847485			19621.8645260966			16595.4110880454			13111.7286333023			14140.2902508486			27529.8319228539			18444.9991899793			14653.0091469083			18208.087651797			46283.7097161039			22430.1675009728			20275.9613742482			24280.2730177549			31573.970123792			4292.1850978547			50940.5981086391			37088.1311123914			29177.5901314143			24983.8042837432			9281.6313330456			22836.6215743555			9572.447163922			8846.1889923174			25880.9542635092			39652.3997536089			11621.3556582618			16109.944476906			10521.8762112626			17077.0666959378			47588.6245974553			18893.3924603089			16882.4497956298			20716.8365761921			34467.1918922508			56609.6324480592			78399.2627287085			37148.8256726004			58117.2259145416			55250.9394412924			52251.0579085217			38785.6789982605			55079.3380614832			49988.7961667526			40465.5261740414			77557.7017203142			53591.9566474561			59773.1280138425			69041.7093844601			81315.1347256131			62622.3740318118			63169.528075963			90889.9038801941			68361.5252716164			81291.2646126599			38013.4209277771			38395.2788716069			68565.9187017389			54016.1795267428			74981.3153570766			21055.1155839409			66046.3676117424			64486.3598811986			69905.8572719093			9029.759395879			78314.2616573062			28024.7915010819			73868.8274269059			68331.4367191969			70554.3697443957			43126.4175368295			48382.6087615532			54459.6310145477			89138.1134256041			33626.1524696125			46880.8301773363			42399.1500074095			91083.8702819475			54519.5552516785			50319.872589807			52041.737920798			38635.3048282077			36758.0853085443			42039.9432323158			59217.0483253271			43082.0893135046			53500.083271515			16345.6696784505			68741.00304241			48636.3065531943			42686.4401386942			55328.0544428919			104420.383414004			86053.0084537605			31713.6049989507			10484.5995634457			38862.1280765408			54891.5370644242			39189.187956918			42189.9083745112			54888.3764146626			35598.7276708063			23762.3630582494			23604.1875602312			33774.2025948477			41236.7422119058


			PWYG-321			mycolate biosynthesis			0.006			0.018			2.236			0.002			0.005			3.734			0.053			0.123			-2.021			6460.2872608878			6419.4857625653			6025.3810056756			19087.0565947208			11633.447958449			53894.6444469071			19431.4080560862			15197.2220240321			25851.2520811844			21554.6512608096			15366.0161875814			6347.5971499585			28437.8127277451			35665.9439247961			8908.7351386773			27460.6106860652			30326.3544494623			35242.4171867237			42478.4997493739			29116.237472977			17895.4340796837			23598.8045480086			21348.830286128			28903.7332993236			44316.1876638615			22100.9734171523			16148.4774202784			23992.6863468036			22075.1934300431			22763.6170058035			31706.5255423161			22094.5763088094			22147.8099463615			28934.4253169808			28359.506236086			38323.8843199426			21676.4501683616			29516.647861605			30442.779752873			30582.929219222			8898.2993327609			13066.8511082232			4033.578357143			26940.7458869184			15878.0269477141			25826.8608845665			19055.6149047843			51266.4834570295			13478.6136942813			14432.9499933449			12717.741718282			27696.2000842144			13472.7558053279			19710.5639246873			25556.6307135779			28505.04163371			15257.0365021253			32262.0337388495			18180.3996925921			33649.7689660618			25063.5812827693			18122.8464802885			27081.4571655316			42411.7210670825			10499.9177760015			12919.8679508513			21633.3597546793			24342.9747008131			30822.9526511923			17784.2006914885			69301.9991117209			60934.8600371262			22105.3050810022			36576.0254066944			40756.1551944032			24332.7126345183			30973.7495648571			62495.2129509229			30335.3159299761			32893.0208273592			47858.384288842			48038.254528434			43967.5561792372			39123.2564012274			7259.0698867033			18054.5195233643			14855.3728869199			21806.4430882434			19754.7886682518			17843.898013263			16704.2569864198			14527.9986062605			31790.5870703109			20136.7696633877			20190.9033344775			18307.9696189797			46495.4988251439			22431.1842942843			21693.4536243886			24021.8962639533			32461.6005534956			5348.881199131			55092.6547466996			36944.890106744			28629.5755271853			23416.9150117454			13381.1489386855			21745.6692309601			10924.70615794			11500.8402377761			23935.8443257759			38687.3328493844			11481.5175102656			15234.801149714			10992.2224963402			16575.9444307774			48560.1304716483			18469.3510268728			22073.137641392			23655.7528612389			35723.348347512			69136.3966915727			87952.5602454023			40640.0946587698			69122.5379288546			61118.4555491455			60484.3865830746			46691.1731843744			64112.5559826896			55293.1681847985			46140.1337515283			85712.5443836123			61802.0014806458			63290.5130182317			73663.7168478527			87463.4172294933			65162.5698604786			69463.8627091342			95524.1584501713			71574.0452444072			90771.6576653604			42927.3318906412			43060.6438487852			76530.9889412865			58877.7387218214			87192.7439064369			25198.6911340591			71664.4981901816			68688.1852920407			81412.8328223468			13243.64638667			95340.6917670436			33626.4330491513			81451.3394470211			77478.1596740115			80795.2312869644			48916.4038164381			57369.4825309111			61175.6159961397			94547.8489904347			35840.0598892944			48417.6165204817			49346.0955844096			100949.913574735			67401.5070663273			54760.242108453			59920.8380782049			45730.4724697619			42814.8157084415			44432.0110912351			65295.7367823414			47812.6440663983			57803.0843559264			17003.4391574487			74141.6747725805			54456.162957729			48746.4183630696			59538.4005057462			118325.300099331			95324.8074490599			35344.661805679			13403.3635246346			40285.674748686			60169.2258513778			50149.8907478029			47332.5156910269			60216.763479724			35638.2994201512			23624.4755468282			24377.065696648			38147.2777267198			45818.9119953334


			PWY-6282			palmitoleate biosynthesis I (from (5Z)-dodec-5-enoate)			0.009			0.022			2.139			0.004			0.008			3.363			0.049			0.120			-2.052			6196.1198158232			5918.9701721297			5584.6853867972			17397.0281252602			10595.379009809			56699.3582971536			17933.538806136			13877.6717785348			24664.7177632362			20164.347505978			14000.3470515118			5763.1515670002			27159.7537137921			34031.1523353448			8214.1459025355			25812.1658432524			29588.468918525			33940.0787212863			40044.4530975204			27704.3070586589			16776.078959222			22313.6464706625			19949.6454924838			26192.4148898327			42605.2502992329			20670.8458465816			15094.2811402415			22840.2838382444			20810.6092878592			21463.5305846388			30079.0147171543			20549.5359354842			21228.0323090366			27557.0334661844			26649.5937992183			35841.052305827			19679.9153690603			28868.6308518043			30081.6021654828			30981.5820751199			8672.5246687799			12529.6428039392			3746.1907048252			26360.3216575737			15895.9999951916			24426.0977501721			18512.213328307			50828.0330836168			12741.6188085753			13862.3518255577			11976.7210146601			26785.5773980003			12822.0802916434			17588.2346552893			24670.1139112489			27457.0032039855			14199.5641553114			30366.0595966376			17219.8025791184			29775.4515153152			24851.1177759764			17573.6548710099			25602.5022391887			40536.5406172206			10343.849855628			12405.3144359615			20652.0079421081			22456.063820756			30150.0351778572			17217.2664674019			67008.6606875008			59260.9783150204			21143.1624134529			34999.0531082524			39231.3328912984			24130.954226304			30169.9160833183			61631.5814155433			28961.8216182092			33123.0074545783			45387.1349073411			45231.6966843349			43131.9948969036			38452.854910107			6846.031127226			16882.2506603655			14079.6547929747			20243.7011200378			18748.3243691533			16828.3354945702			15045.2834238214			13750.9726285567			29420.6355885867			18707.2083199309			18262.9081367591			17057.7480735085			45714.7551552303			21102.1309587056			20796.5374355304			23334.2484490103			30637.3903585612			4990.3746709877			54363.8179580918			35967.678648758			27257.0634085259			23690.2697831885			11888.1272904848			20605.04212497			10679.4661787191			10131.5576730858			23093.8854311807			37983.3513940283			10818.9135238572			14419.8780302252			10222.7876720282			15671.5152689016			47376.3763566166			17781.1794279464			19995.5903134525			22298.8729479332			34150.8829486118			64378.5042399156			83371.7325824239			38354.1548758294			64900.1314808078			58430.6105352497			57062.3875893906			44911.5107081141			59465.6316119128			52342.5361136007			44435.9780374927			81257.4985587666			58054.4551550018			60766.9908590732			70814.1616953933			84844.3623573626			62591.938936083			66496.3406587474			90603.1291468186			68644.6003806636			88941.9145615181			40045.1975001583			41818.2967778178			71865.3352828205			57624.4635749142			82648.1551467899			23143.3403322638			68380.7757313329			65959.9059469131			77262.811216866			11589.0489196577			94138.6892567853			30598.3932427929			78450.4730396581			74370.1169576962			79521.8539810188			45741.9961264211			53479.012523957			58026.2324360357			90976.4332751987			33512.691195874			46537.3422726427			45572.0734925547			95054.4993202341			63907.1143968427			52056.6021934484			56660.1926452637			42359.3821768957			40401.2898993458			42639.5887902461			61828.5482307249			45962.3052523904			55244.8752441665			16472.5857172168			70985.8965842925			51246.0184712718			45943.4995674519			57610.6185633521			110416.436075234			91546.4552225446			34233.8000018541			11918.8859809701			38114.6334570916			58004.8401742551			47328.2498260603			44251.7756437722			57542.9502168914			33739.2655040396			22583.8969631442			23247.0834056897			36577.8685590285			44164.1287837816


			PWY-5973			(Z)-octadec-11-enoate or cis-vaccenate biosynthesis			0.017			0.037			1.974			0.009			0.017			2.950			0.044			0.114			-2.071			6000.3693968315			5958.8651604988			6863.1853837067			32491.0101684051			11154.771723333			56003.1668730474			28363.1713359467			26475.4271751819			27809.1851594686			21381.284550867			23830.2449639674			5785.2609082256			30911.8844488282			40399.7669822919			8938.8882750229			30459.2920487489			30521.8076272744			40690.7796258198			51163.2076262526			36112.2617952164			19929.3137196907			24963.6722424821			23720.5733145083			51806.6606618584			40991.647666304			24653.0289088754			19458.3405719775			23873.8766271612			23166.9709310295			23850.9355933939			35126.1037474117			26849.7523454172			22293.2850924292			29403.4870112277			30485.4351025748			42903.922024443			20595.2204478652			29567.0353247432			43164.9027495855			30615.4490465486			32982.28453167			14450.9486092766			4612.3747504075			25389.6834341916			16381.7154987348			36263.3945656024			32625.1661748929			50464.3602723705			36289.0903364839			13992.4851797541			15595.6645829952			29355.8978907734			18634.8444104733			45159.3834260087			24655.0666587283			47646.8459026385			17624.6125653313			37688.7065585713			21876.838858383			28610.3080217205			23233.7061618847			32413.4670907894			27229.5336069232			40468.9346510162			18560.7447128241			23997.9630805042			19534.4394064094			39169.7581717754			29940.4535096636			16602.4672212521			65739.3527184897			62403.8430901366			21503.5240154299			36822.4804556437			48609.3862651729			40305.5574295652			31013.5423219723			68048.1933522303			41077.1515301769			30366.6258201227			44630.5168672154			51236.3085648127			41037.271766604			38713.6236364342			8447.3679601783			21768.4725139358			15765.5367166637			27029.4649586368			20251.7742994533			19241.2539175704			27212.6480032655			14443.9831759748			41452.677091986			23456.6513645456			38391.5208179439			17678.5150266987			44777.5595335824			23689.6764512631			22505.6924781356			24062.4153759621			31577.1919444904			29102.7537870946			53424.4773056182			37533.8575502581			29434.9240114116			21642.2143792226			32943.3206373522			23638.546800389			31462.7444611024			38940.0948569884			23343.536056444			38924.1810974704			11605.188106			14658.2288928372			11005.8390488732			16248.8828359485			49833.5069241811			19031.7050551454			39469.172482011			27966.9201650619			36596.0200319393			88032.5140766493			94264.028637367			43634.0494099022			77643.7545777113			62672.0074432727			67350.8738012562			46751.23819392			76523.4180595466			63900.1602688881			46163.6383301394			93173.0850158587			71986.6623054479			58518.4804764812			69558.9427531478			85304.9574591844			62682.3050671165			64524.0023887799			91380.8023970531			66696.7646633728			89711.8802657558			53802.3801641918			42412.9900742922			87558.2981987557			58921.465317599			97064.6231817738			47563.5979940487			81933.4081171454			71521.6605406634			90640.8063322356			36257.6932332121			96038.6168451321			56941.8697025288			87009.8991032279			83997.2678886061			83811.4625853722			58220.2839238155			71189.8205200577			65886.093891695			96636.7725946324			43289.9998090418			50057.627323883			63648.9894348136			98966.7260944379			72971.3170472919			57758.6049883144			68502.7152902438			58987.271627924			52137.7908648137			44740.6325746814			69638.7957932528			47769.6162104244			60116.9969905831			19002.9061954344			78311.939567331			58024.8796176988			60516.9261205322			59313.9687630934			115349.473443102			103701.143218079			34612.2067855365			40718.2864397937			42089.0472295884			60537.6518479091			66088.1079132114			58968.9394247721			59916.746982102			37167.1110432719			23769.0580761543			24748.1775641284			40668.0285806334			45729.3548349871


			PHOSLIPSYN-PWY			superpathway of phospholipid biosynthesis I (bacteria)			0.004			0.016			2.294			0.002			0.005			3.716			0.036			0.106			-2.177			6276.5840885021			6145.4438715157			5812.2507108793			28587.6171388605			10912.6258845023			45830.7961522489			25788.63389915			22160.1529488629			28541.9717671138			20084.3355691933			21948.8696588678			6114.216430234			26445.961013594			32268.6431279773			8534.6826229866			24839.6063150197			26517.5389983244			35204.0197462627			37749.7030449838			29051.9580011316			17674.0401204838			20570.38975685			16926.3676890591			46784.5934033068			39598.1628889734			22775.0642862601			17790.561823576			22043.301916485			21686.9246214756			21982.5378129665			29792.6277877046			20608.4373200089			21975.9071534042			26289.6753861449			27782.7882827981			37822.6361451895			20494.9265242274			28171.2665632901			37283.9816719816			28336.7538221014			31316.7007718907			12689.8260667007			3710.4176169902			22764.7723751338			15771.3875496094			33722.554086403			31040.620680169			41998.5906512598			33257.7567915595			13717.1746203792			12540.285902731			25699.7320114088			13843.1178415095			39936.6767831331			23045.3653651401			42780.1931395241			15671.8714870676			29873.0858557818			17639.1385470027			25032.9490797893			19780.9405743323			30463.3949364694			23047.236730428			35158.1256983163			16781.2382496649			21902.2120454771			17603.1015349811			34741.4332103679			20646.5635068348			12313.4267861236			41524.6129307818			48716.1736464203			16651.0085860341			22972.8864432503			39587.9665591044			34834.8350991251			25745.7652177969			46966.8868244267			34156.9001051055			26712.8086362353			31137.2901648893			39512.1039051281			31123.0453619791			31054.6638343945			7856.1270873241			17847.7247104599			13467.2337519233			22505.3670981055			18321.0254432805			14922.3644939798			20744.8202786811			12507.7064428844			32629.4156460533			19956.2101937131			32741.9992044794			13967.6525203263			36112.9811258152			20878.4227779893			18076.9567210286			18960.0389335634			25668.661346527			26561.7123509981			36646.8869193203			29982.1344310762			26070.6955887087			19043.8346609541			30173.5530526287			21559.97735661			28624.0414680822			35767.7433283537			21798.8165091583			34473.0807356164			10007.7172943469			13247.2922182481			10266.7157365862			14328.6922636819			39614.6945827005			17381.0729423499			35013.2333260192			20683.0547285645			31544.3140374841			69266.5836351469			64062.6064579531			31248.521837315			50572.4190754625			42480.2590795673			43659.4680724254			28724.2497253097			53166.76027458			46116.8269285983			30272.8728495836			65436.6110516645			53598.89261727			46656.8630487425			56515.9296419123			63170.4284053816			47025.8300820402			52893.3075428228			71354.9816058947			54018.3311676566			57373.8507997334			45550.4446026279			29863.136639926			71054.0054680596			42385.1501000791			66259.2501656011			39999.9799495097			58051.1392487828			53145.8356751916			60168.3196516106			32625.2562189504			58060.8598837252			47549.3572508719			59615.759426168			56903.1878081051			53183.7164618103			47219.0472714064			50288.2219214514			47282.791050225			72448.7828491283			39206.7795875242			39289.5356976807			53243.7754443838			67908.2494667637			44839.9944076621			42228.1485836808			48878.1204423734			40329.6752594637			34245.4540597807			31642.7795398176			53076.2549932581			33416.9165065538			42441.0107218622			15237.0885946642			55850.2156937605			44418.1968495104			47152.5751626723			41913.0015116674			75418.1864974392			72482.5991766611			23969.9051313253			37183.6866435306			33922.7794822193			43987.8956742571			51689.4535707917			50811.1582995148			45703.5474006672			32217.9472801316			19100.4676349538			18837.3167905818			28018.6206940644			31692.1561879816


			PWY-5667			CDP-diacylglycerol biosynthesis I			0.313			0.391			1.151			0.228			0.244			1.373			0.033			0.105			-2.206			5531.7711334092			5468.2203653726			6380.8125087487			29850.0991539328			9870.9226284343			40334.8896100986			29089.2141629964			23900.0839230714			30799.4027779812			21014.8716859262			24898.4410455496			5560.6744359246			26531.7718355106			32674.9305469789			8015.4896530372			25305.8724574032			25281.8547973317			34407.3094555326			39975.7663215254			30819.04229495			18098.3113344421			20534.7504715174			17429.3167427436			47444.5882253728			37705.1526015932			23660.0350479777			18071.6859274954			21814.1009655004			22044.8030034541			22460.6189103004			29740.4750344847			21332.5551111376			21365.5260386046			26221.5584196866			28403.7697206541			38254.0861081939			21983.9312406966			26530.1880006577			37865.9392884816			26471.0329444469			32039.0529459259			12245.894265979			3846.0002277498			21521.1860821534			14642.8779262492			35295.7060176275			32236.706929752			39623.6696721139			33958.7803234378			12861.2193605224			12547.7051857417			24498.5594373028			14806.3563615482			40901.7791127729			21444.9224124006			44000.5595257478			16381.7219516674			30423.3261786886			17463.7508266484			23755.9082793983			18618.4347683501			31336.5419974641			22581.1674161523			34899.6339121355			17389.2561164351			22739.0976023096			16597.3280185778			36939.8028887786			20017.0778697812			11857.0426439794			41965.3523950556			47659.1780627556			16650.7411891055			23555.554072907			41956.6680254506			36443.5635447582			24581.44518889			50987.9678632749			36075.0316618217			25108.6917944536			30566.7769096115			41014.500459482			28994.9866901784			29733.1150491797			8961.526345001			18036.3686802242			13039.9279752768			22392.9468352546			17782.1357372925			15030.2827046945			21790.8063738965			12206.7603518253			35184.0074367867			21671.4620269557			33811.4593968057			14317.975848317			34586.2052318493			21316.0172176257			17922.4718574271			17860.6086967308			26596.74407433			26938.1844603083			35722.7822184665			28769.977799075			25168.7680689703			17471.7074863964			31107.9042506529			21844.0689135456			28921.0572999972			36486.7852173784			20277.0776904935			33291.6441911851			9893.9784543876			12898.9534162278			10330.7889048233			14128.8283859423			37673.8863465018			16449.2634661277			36270.3551009459			19157.2813728694			30910.2700723878			72090.6505566476			68555.4998225236			33041.8751765794			54026.5244235804			45458.0198658414			46662.8559492166			30488.9195999457			57934.8964086036			48724.6083802933			30791.6027099569			69734.1679254			55043.5490756939			51125.3609279996			61327.1879705378			67742.5759123788			50972.1722679603			57088.5186336251			74369.2038349299			57852.7272748648			60872.0986359436			46859.5549388623			30997.0795491095			76018.5825003944			43193.6618683684			70076.1520441425			41881.5502597357			60726.795045095			54872.7833886223			64302.8145022671			33265.4862351598			60606.8041087268			49134.8219800956			64616.244300391			59888.1600149458			55819.6494407521			49862.480120852			53001.2743436462			50096.3579864712			76606.9365943445			42656.4819656639			39430.2961650078			55153.6325547277			75428.6953433907			46634.9682472697			43909.574394322			51164.5745453126			43585.2325763219			35213.0290940106			33466.1276735915			54218.6393291791			34969.6226825214			44774.0330984303			15349.2058967699			60899.8921283359			44716.5773806653			50299.317373846			43674.9372057041			77081.3918936512			79467.8160433291			24474.7822283214			37727.8025240641			35156.9882119367			46441.3117868059			50777.2338760453			52988.5531029567			47753.1572649756			32581.653257982			19325.4857420948			19769.344918575			29838.8580590543			33822.2957009785


			PWY0-1319			CDP-diacylglycerol biosynthesis II			0.313			0.391			1.151			0.228			0.244			1.373			0.033			0.105			-2.206			5531.7711334092			5468.2203653726			6380.8125087487			29850.0991539328			9870.9226284343			40334.8896100986			29089.2141629964			23900.0839230714			30799.4027779812			21014.8716859262			24898.4410455496			5560.6744359246			26531.7718355106			32674.9305469789			8015.4896530372			25305.8724574032			25281.8547973317			34407.3094555326			39975.7663215254			30819.04229495			18098.3113344421			20534.7504715174			17429.3167427436			47444.5882253728			37705.1526015932			23660.0350479777			18071.6859274954			21814.1009655004			22044.8030034541			22460.6189103004			29740.4750344847			21332.5551111376			21365.5260386046			26221.5584196866			28403.7697206541			38254.0861081939			21983.9312406966			26530.1880006577			37865.9392884816			26471.0329444469			32039.0529459259			12245.894265979			3846.0002277498			21521.1860821534			14642.8779262492			35295.7060176275			32236.706929752			39623.6696721139			33958.7803234378			12861.2193605224			12547.7051857417			24498.5594373028			14806.3563615482			40901.7791127729			21444.9224124006			44000.5595257478			16381.7219516674			30423.3261786886			17463.7508266484			23755.9082793983			18618.4347683501			31336.5419974641			22581.1674161523			34899.6339121355			17389.2561164351			22739.0976023096			16597.3280185778			36939.8028887786			20017.0778697812			11857.0426439794			41965.3523950556			47659.1780627556			16650.7411891055			23555.554072907			41956.6680254506			36443.5635447582			24581.44518889			50987.9678632749			36075.0316618217			25108.6917944536			30566.7769096115			41014.500459482			28994.9866901784			29733.1150491797			8961.526345001			18036.3686802242			13039.9279752768			22392.9468352546			17782.1357372925			15030.2827046945			21790.8063738965			12206.7603518253			35184.0074367867			21671.4620269557			33811.4593968057			14317.975848317			34586.2052318493			21316.0172176257			17922.4718574271			17860.6086967308			26596.74407433			26938.1844603083			35722.7822184665			28769.977799075			25168.7680689703			17471.7074863964			31107.9042506529			21844.0689135456			28921.0572999972			36486.7852173784			20277.0776904935			33291.6441911851			9893.9784543876			12898.9534162278			10330.7889048233			14128.8283859423			37673.8863465018			16449.2634661277			36270.3551009459			19157.2813728694			30910.2700723878			72090.6505566476			68555.4998225236			33041.8751765795			54026.5244235804			45458.0198658414			46662.8559492166			30488.9195999457			57934.8964086036			48724.6083802933			30791.6027099569			69734.1679254			55043.5490756939			51125.3609279996			61327.1879705378			67742.5759123788			50972.1722679603			57088.5186336251			74369.2038349299			57852.7272748648			60872.0986359436			46859.5549388623			30997.0795491095			76018.5825003944			43193.6618683684			70076.1520441424			41881.5502597357			60726.795045095			54872.7833886223			64302.8145022671			33265.4862351598			60606.8041087268			49134.8219800956			64616.244300391			59888.1600149458			55819.6494407521			49862.480120852			53001.2743436462			50096.3579864712			76606.9365943445			42656.4819656639			39430.2961650078			55153.6325547277			75428.6953433907			46634.9682472698			43909.574394322			51164.5745453126			43585.2325763219			35213.0290940106			33466.1276735915			54218.6393291791			34969.6226825214			44774.0330984303			15349.2058967699			60899.8921283359			44716.5773806653			50299.317373846			43674.9372057041			77081.3918936512			79467.8160433291			24474.7822283214			37727.8025240641			35156.9882119367			46441.3117868059			50777.2338760453			52988.5531029567			47753.1572649756			32581.653257982			19325.4857420948			19769.344918575			29838.8580590543			33822.2957009785


			FASYN-ELONG-PWY			fatty acid elongation -- saturated			0.188			0.259			1.322			0.134			0.160			1.658			0.026			0.105			-2.308			6484.8917160278			6398.7454859451			6346.649200701			31984.1073250786			11580.4375121916			62026.7705024752			25293.2326116192			23006.5415852708			25897.1332388792			21101.7408006919			19428.1667528493			6037.1210501339			28992.2977030461			38388.3623658608			8927.7868530815			28735.990361542			30634.6269370724			37539.3737472546			46292.4172028231			31226.0369985307			17921.6682052063			24517.12202242			21354.5125316653			51589.6212717018			44007.6644908516			22159.5141219719			18489.8828078757			23584.0867965778			21822.5270009552			22471.3856111921			32713.206041996			25820.8983026825			22044.8214517354			28375.6394582355			28754.745400183			38031.8877463388			20677.8044123663			30629.6649504278			34659.9923987672			31946.3662052595			10791.762944181			14299.142858634			4240.0019171164			27313.7936122504			16712.8643508282			27090.5229121811			22273.020949869			52453.3083031911			15380.8993657608			14321.9474128368			16133.5457802227			29019.8843301916			18321.6139388922			45777.2592479771			25528.6898584986			31178.7881754766			16514.3995484623			35124.16849578			22218.657342897			31598.1398630892			25750.1844988671			20207.4090612906			26785.633826874			41876.346552316			11838.675701015			14342.7658672038			21428.8800614639			25472.3439968455			31174.3821149193			17726.3435876616			69799.7091750599			62350.4865420573			21875.5436833286			36122.6563665032			42151.4175303534			27338.1161192017			31290.845446636			64206.112920322			31868.3098078881			34157.3672654875			47233.2398960252			47334.9771310006			44771.6250861569			39464.8444499552			8572.3539506883			20119.4189723171			15454.9441961931			25434.5126458013			19831.0697375956			18389.2742484576			26871.7353979363			14633.8196048847			32525.7978372857			21207.5011265662			38484.0674179065			17706.3000057151			47140.5605290319			22878.495678412			21682.1898966039			24171.5250133962			31698.3924861479			6322.8177707075			55965.3056583777			37246.8469647199			28518.9554006237			24662.5188855987			33598.4177947602			22952.0171993728			12914.615781396			17541.4217583171			23878.7242667562			39279.6265243309			11281.8660232368			14934.3361124113			10836.8793125587			16191.635819453			49779.1815532005			18961.6045531759			40279.8289218482			24300.440815931			35650.5763551175			82748.0906360608			87978.0600558024			40368.8621152679			71269.5461567402			60805.4119754295			60697.5046885771			46678.2210096463			65401.8364963156			55949.16948324			46202.8388312232			85773.5318860934			66303.8415757779			62510.4878947269			72604.7934692571			87380.9701842077			64263.8188204178			68368.4503410633			93595.9592844617			70439.6242020069			91341.7974846984			43584.1536581702			42991.2395145725			80539.7555822263			59428.4172510351			87592.1313336723			26890.9385662586			72570.5562114013			68895.6568218528			81830.2286795965			35716.961705886			97152.2915519575			35105.0706866873			82273.6400660368			78317.3334805149			82401.7416191092			49361.8513552887			59885.3152249583			61154.5021041605			93839.4341731501			37957.6349136694			48669.1348796597			51051.3953312491			98413.3384244077			67569.5376346791			54504.7663373451			60636.7865642205			51070.5829983246			43841.8963772472			44141.6507574858			65520.6819699727			47525.6287084762			57251.463759595			17765.4845513343			73736.0440061662			53565.041595627			49746.6195632888			59399.3836416909			114616.059088002			95754.536091191			35147.6594507854			14580.6117518347			39488.6775892537			59491.9822213434			52290.8116548875			47927.1056577085			59044.2748118951			35069.9559457693			23224.3508522929			23935.4250668448			38164.8086005518			45250.7647568236


			PWY-7664			oleate biosynthesis IV (anaerobic)			0.006			0.018			2.217			0.003			0.008			3.421			0.029			0.105			-2.309			6425.711214056			6159.3634041127			5738.5326472857			18594.7983092812			11011.442216153			58797.6939745378			19075.3833743801			14769.1416495892			25273.5821118586			20592.7470625973			14912.8899680714			5968.5532617687			27587.1951308509			34511.386373747			8485.8406082407			26335.5325381594			29637.6747569515			34502.2613095789			40904.4748034221			28362.9470222729			17252.8785732238			22719.5632697124			20460.1791611864			28081.7388989126			42268.8109829971			20918.4854137562			15463.7991744734			22842.7618070342			20944.9349381598			21537.4492964127			30485.9370488674			21137.6933561487			21314.7917821067			27490.5128562322			26888.3568705909			36379.5502512956			19890.3120901525			28727.8257347597			31410.7933899076			30813.3247396844			9687.0487128462			12755.6388051583			3853.7769167285			26120.4110063692			15952.0249313346			25591.5696149376			19682.6823002342			50539.9709549467			14021.8884793674			13882.8061656746			12543.5725013246			27115.2584990223			13487.0302203648			19224.1736440493			24784.0655416979			29173.4589283276			14548.2366491082			31221.7656449006			17868.8920243528			30468.2190177787			24605.6590163385			18796.3458790964			25935.0659396696			40450.709698943			11024.1174978268			13307.1969097858			20538.0609109843			23825.7845554217			29869.6140156045			17121.9772952334			66251.7526867577			59276.592120189			21060.9452461985			35076.1785749507			40206.618769193			25537.0092577727			30108.1305551511			61934.9448850657			30180.033338375			32838.8836708465			44885.8894489931			45931.19962131			42685.3586778214			38173.1784549329			7135.4548243962			17336.1499328509			14353.2220446142			20924.1144874906			18990.256973092			17120.1635417381			16001.0820199018			13966.5891722884			30482.6989435427			19437.5879670788			19672.1774501988			17243.9086206645			45323.088179708			21732.1127106755			20882.0518016224			23374.7542992322			30742.5477600554			5656.916843298			53922.9481968582			35940.8824145505			27583.2754749126			23443.4435757269			13051.579078847			20690.9138137937			11784.4064667878			11317.0849855995			23212.983863717			37907.9544235697			10945.9828559225			14484.870464666			10429.454607398			15770.3848801181			47431.1799308434			17956.9691401458			21540.4967776526			22893.5164585684			34233.6940017479			66416.3114117809			83942.9421208854			38626.9275945769			66001.179101128			58167.5545802237			57923.456434999			44674.5515757644			61023.5220567353			53233.3424168326			44044.6989180517			81656.279032338			59034.8308584616			60689.4245534385			70542.4781257883			84369.3407233259			62353.9873476961			66443.2741158289			89782.8712608166			68212.2510914173			88279.2237285873			41230.422329389			41494.8350946163			72660.6032446727			57151.6863933644			83505.7637528842			24896.0643440969			69421.3749932295			65709.9117667028			78116.7034137814			12828.008534991			93393.5267488697			32621.4554916452			78743.8481582096			74990.7036693393			79291.9636173001			46375.8088920632			54752.763324936			58141.4123992668			90190.243091531			34005.2668316834			45992.1154845478			46865.6301101066			95302.6153497118			64386.7722551894			51973.7140849676			57283.0003776366			43712.9537148342			41459.2600608218			42321.2942260222			61998.6944667464			45652.7852638558			55555.9356265302			16666.9431292509			71124.9243423405			51924.0458760517			47271.8036501401			57237.9327766711			110988.050843024			92144.9502788877			33981.3614228577			13236.254024587			38168.5517714809			57738.1953065941			48771.9071258567			45445.624966481			57140.3474189395			33677.7571683647			22493.9597925106			23143.0726547165			36794.1525845023			43897.635352547


			PWY0-862			(5Z)-dodec-5-enoate biosynthesis			0.018			0.037			1.964			0.011			0.020			2.854			0.026			0.105			-2.348			6351.6662830338			6055.7914380906			5425.7382664611			16918.9982399885			10746.7081053395			54981.3024040364			17700.2109446707			13396.9063170452			24487.4374784388			19951.0949515612			13849.3888360913			5879.5162472962			26294.3382604079			32734.2084083427			8179.627877545			25094.0055553551			28405.144822107			32598.0905446735			38559.9609203036			26650.7229147059			16435.124288405			21641.0145576945			19378.0984192621			25412.0715249592			40153.3954570703			19708.7088803396			14389.7160801718			21923.9082759175			19879.0227818099			20406.6195730247			28785.6813492105			19693.6043688801			20413.4508590692			26392.8116749295			25349.0479446128			34387.5436782508			18929.118150811			27203.6950107537			29280.6171052079			29421.9793260807			8587.2464837524			12105.6250515751			3665.3102158973			24682.5201661235			15260.4448250412			23833.269236971			18028.3722014441			48195.9167710393			12566.5941477433			13337.5302566442			11671.2475941129			25824.5168891458			12484.3462766629			17235.3298228659			23856.2747622662			26869.2554626028			13713.481418867			29444.7227038001			16662.0929208283			29081.6414922123			23229.0359440539			17202.2189966841			24881.591630268			38694.2998731491			10097.7518768953			12138.6276915125			19459.4628027012			21935.2291291464			28290.8397080013			16377.4738323183			62046.6033790671			55845.7673788566			20064.722155202			33771.6854093821			37876.535358537			23474.8925259339			28663.5825642744			59145.4046306237			28188.8954669179			31231.4916618819			42096.4652565936			44184.0876601931			40188.4270407945			36576.981668316			6807.0563044437			16278.4118254227			13674.8924063244			19561.1827144252			18153.8535817304			16294.6519097437			14549.6212570163			13364.8365741924			28454.331619569			18430.0958623701			17779.2278285089			16663.6897835586			43107.1331257059			20960.3650398084			19902.7562860822			22390.6638476447			29554.2933728677			4960.3679818667			51420.9240885294			34335.6925038273			26427.2066360369			21993.8911950089			11669.0119504071			19595.7433362343			10553.023774116			10027.2350480987			22381.0053296258			36221.4498541412			10528.0616042396			13926.0438542417			10027.9692486558			15241.670102576			45193.0235109634			17153.2426755171			19572.4123380383			21675.3221181047			32510.8939202379			61397.263196712			79105.3794360043			36525.4734926581			62129.9109003827			54986.9654673845			54596.5028962885			42256.0866774398			57313.337377525			49997.4431057966			41462.4134529771			76744.4848781802			55115.2272829204			58420.2177782959			67968.3209750219			80662.5721056761			59977.3941699657			64038.9250271896			85157.1487204272			65452.6767947924			84501.5835638591			38461.0095778368			39654.486545833			67817.8516526347			54374.2169957852			78615.6381206989			22655.1970483073			65624.3706906174			61893.9326657546			73659.7161233763			11536.4949543934			88812.07761578			29809.5032996158			74483.1092225851			70971.2434598329			75493.2225062093			42914.4485590685			50738.9119122229			54557.3494689284			85744.3844698228			31399.9135535396			42849.5597285831			43282.5122031282			91448.5170250873			61141.0525857944			48943.3220919			53348.7484540206			40552.8552726545			38658.0414094091			40115.529671889			57852.3164680832			43373.80849249			53445.517873235			15727.9967573066			67918.1279587693			49886.3179887021			44331.2567828562			54589.3701358472			106493.516549962			87735.2326284276			32541.5992454737			11787.1883713523			36539.8260799686			55554.5758335513			45627.6853773347			42510.8916111157			54784.9063156395			31984.7909920896			21588.6922750735			22164.7571126074			35112.7601298027			42214.5195567764


			PWY-7663			gondoate biosynthesis (anaerobic)			0.021			0.043			1.918			0.026			0.043			2.466			0.012			0.067			-2.615			6493.8765357719			6436.0639476184			7029.7141761372			34332.6846593361			11890.8811775496			80611.6201942153			31198.736654901			26501.8880430516			28489.830132024			22076.8923707637			23772.0164034687			6070.4258962707			31371.9764269279			40088.2067083067			9579.6844804432			30278.2619443946			31602.8459982138			41179.9253293833			50269.2435748335			35602.8982973631			20431.1847563489			26160.9943452372			24929.4498725674			54230.5720473708			44190.6650094797			24494.2798632713			19879.5836231772			23839.5074691439			23519.7856691504			23893.859797621			35843.7555874451			27768.4793110389			22694.6863409766			28484.6955255636			30956.109449127			42851.420735738			22071.0330089869			30629.6649504278			45155.1473391667			32315.8505051742			34241.0498522391			14838.0515849655			4553.9293500475			27392.1671530985			17132.6313731096			36756.4713246515			34062.6925759839			53057.5898596398			37478.3509044735			14482.3719984205			18424.6870272141			30594.1634165344			20865.3572194646			47077.6644170855			25903.2868280896			48916.4963152923			17851.5838646431			39150.7168850584			24758.2915882365			36407.7847446504			26762.9865062341			33851.4974398325			28040.3324392208			42966.837241658			19461.9063667647			25097.2712895223			21809.8653776364			39057.7013356206			31547.3138908587			17896.5990842877			74079.7902560439			65378.8246112684			22333.4386738626			36870.4839410204			50520.1071971217			42138.1841407857			32248.782597905			68277.674459663			42261.0376981782			34795.9777757386			48257.9375394285			49395.8031689188			47010.0705642213			39494.4274451407			8678.2869765541			22089.6545917298			16537.6964641773			27879.2973569575			20953.4100269228			19665.880619785			28346.3657323478			15645.7632304581			41599.0611906006			24378.6557544279			39898.9548836222			18096.5547249713			47408.0862420929			24083.2753898842			23005.7038814976			25235.5731765521			32294.4680701286			30006.7113061936			57283.7048745918			38512.4470239463			30154.5630652755			24728.7339439905			34177.447048884			23056.1538403348			32583.8133258062			40347.8365302382			24096.9949914858			40366.6422074951			11686.5827940665			15210.9224992922			11351.9253077005			16194.6579161221			51527.180280313			19874.5680451535			42953.1323393083			28734.7675229614			37635.9487071			90369.8965247802			95668.1451888722			43809.8352338707			79501.0589245517			62311.5731705137			68899.9381978832			47632.9223439116			77658.5884896432			64421.1332772129			46548.8241386957			92589.9630075386			72228.622016543			64018.8755257571			72876.1597343416			88228.1468356499			65110.0892327039			69379.6483595494			94686.6614811877			70678.9003149452			91803.9195378596			54336.0550876758			43300.4643687228			86183.6551740636			59514.4649267868			97099.6395247284			48736.3145251154			82181.6573620128			71070.3862893679			90885.6610615567			36548.120351358			97463.474806284			58150.9254214864			87750.0229106381			85459.7981396626			84575.331033686			56787.09777648			70725.5568670098			65142.4381712745			93877.4972211026			42013.0205259074			48786.9941798405			62646.9204889944			100536.219500085			72622.4166502848			56845.9409752063			68200.7686875369			59126.1503836467			53601.7544289536			44496.5763871707			70444.3544547101			47980.3141366533			58712.7752969849			19439.9181494007			76927.4767630647			56038.3510805111			61360.0327824693			59851.4147087921			118984.213163368			102933.5980862			35597.3963597352			41563.5244203258			40680.934289907			59749.0565928392			64226.7554035681			58636.1734989007			59090.7552996978			36259.1085167376			23420.9759187195			24260.8645323247			40811.5001033748			45379.366630554


			COMPLETE-ARO-PWY			superpathway of aromatic amino acid biosynthesis			0.093			0.147			1.531			0.006			0.011			3.158												5804.1702548231			5402.4173587634			5227.2033868295			9733.4655810791			10026.2597612424			52029.696302041			25227.3426927263			18581.6752845702			25420.1658441209			18618.8242319249			21207.3160148089			5617.5515876164			23431.4699735289			28708.5577475471			7764.7448434111			22550.5660244146			25849.0016490781			28932.8611427746			33866.0583760902			23057.7384126093			16691.5711959308			19804.2006789828			16521.4267419846			18211.8535420616			39018.5167369977			22521.2672357066			13161.9488123428			21475.168802538			21458.8863874567			21980.6626645317			31722.7921654631			20561.065850128			20533.4484068449			26259.6652395912			27153.5027512338			36480.6051622306			18549.8334168515			28761.9421874206			34420.5965682356			27921.1547943503			27926.2697906734			12236.762785193			3475.7709717571			22140.4618960269			15628.3875028838			33780.9660032005			29202.3624893923			41873.6704537897			28121.8342213852			13364.4619136969			12973.0942797171			25093.7982185698			14096.8486450596			8646.8104809369			23326.3192223613			38004.5742123764			14205.3643053064			29980.6091365357			17385.2382270263			24862.0406794639			20633.8655423821			30826.3576242986			22402.939229154			33946.1264882408			17142.9202840792			22034.2522556718			17952.2389634635			34580.6599291594			20297.8261310317			12587.6687999741			42384.2446363431			39673.8741915786			16472.7377294728			25148.4798374997			41222.9920685527			35933.6437814548			25285.0432643227			51648.587809173			35303.9498603507			27337.9641318989			29221.9456311703			43475.0879162439			34051.4438758201			30478.5727591659			7117.8518963784			17095.1751972928			13379.5958026117			21710.6211449581			17576.9332078345			14386.2679691122			18163.0119533355			12499.2992557589			32030.3793975987			19786.4357149462			9465.5676160216			13852.9545841676			35514.5046821289			20954.5296536209			16881.5848766494			21251.1735509109			25006.1917544829			21018.8501904893			39064.0086456233			31348.4678393483			25817.2191694747			19780.6299366872			5226.7827533184			20139.7403156059			24602.7829903156			26887.1173544758			22044.2499114489			33311.24582501			10015.6522389225			12992.3908118769			9585.6246309304			13900.3912124157			40555.2707584587			16564.9945206019			13078.5702819852			22541.35247045			29317.4480164168			41342.3274567583			61291.1162280113			30287.4052175947			48951.8667791278			42243.3065568704			41240.6870072096			27102.6028159671			51658.8292453042			48930.9492518996			30031.5870492982			64195.6815084453			51035.7827861647			44345.193414441			53301.7956812665			55911.3073455501			46159.5231021072			50080.4948636144			69380.5571214197			52311.3689690315			54485.5028440418			40548.5396768611			27791.4817528823			65989.4216038382			38449.1341246042			62047.4526992369			35022.9233148911			53081.8514971214			49248.641185443			55774.2402271003			4273.1905657714			53359.4225115878			41943.5226213905			55891.5752537248			51680.8176170197			51590.6473169192			44766.1578884333			47525.4071544635			45870.1700587474			66339.1309002946			36546.7984168893			38178.8512778771			48877.2189185606			63288.4448719105			41142.5382518444			38232.6228857902			46245.9965228007			38861.9629575796			30730.1598823184			31182.8773922046			50491.213520714			31268.9362379396			46651.2509350603			13901.6968905335			52968.9424374787			45483.3692976069			42440.2444761896			38090.9133650967			78718.7054999771			63750.3315434738			23043.9931488934			29303.5680078774			30921.120596177			39857.8392771826			24787.3940994657			46212.5472284772			42417.1639604211			31245.1656350975			18217.3980824025			17939.1605756741			26352.7118068504			29639.2992008074


			PWY-7219			adenosine ribonucleotides de novo biosynthesis			0.017			0.037			1.982			0.000			0.001			4.457												5524.2008569918			5449.7122731125			5795.5928682058			28511.6454203513			9513.8644013941			41363.0614406563			25516.9990837221			19515.7675996737			26580.1159872942			18646.4037445912			21561.1707299672			5293.9146892331			24295.148798922			30628.400966924			7684.0042246605			24211.1378319739			25773.7177570283			34912.9409430428			37532.5914469151			29837.7822265926			17376.2052341847			19697.8296881921			16177.9749640912			46473.5225086066			38615.5917533913			24359.2827357391			17809.3934495739			21667.8637665989			22614.1263635835			22885.6406157478			29862.754109378			21088.7302575839			20524.9043360755			26188.7877145812			27776.2415310479			38652.8172679902			17335.2319719093			29162.1378963866			42919.2899732067			28471.3102961685			34460.3639962391			12289.3089989307			3355.8360077471			22115.6554337683			15867.8942545156			34775.0409275553			32182.6157669689			42585.4010425693			37031.5335149486			13062.02872588			13040.4195912026			25461.0219192523			13716.6293119517			40007.8495314321			23239.8436833166			47603.2575957589			14232.1260936356			28493.580548646			17718.4291245525			23582.317978383			21240.782937214			32961.1411257665			21963.4159968364			32139.4552918426			18501.6153257045			23783.3923100872			17236.7279094246			35653.4443195401			20304.3514754359			12600.8089712515			44193.0145332549			49036.178408881			15593.6442982982			22382.3413791222			43182.1075802086			39031.9131326668			25843.1595062276			52479.1492941814			37297.536554539			27970.793512539			30186.1473348878			41658.1112085487			34969.4881312923			31238.0362031607			7614.9935852767			17317.3416500812			13378.3190165853			22331.7623487394			17431.2494628496			14131.4769668558			20184.0803968189			12377.9094902275			32722.7528348779			19827.4471465849			33043.8560802335			13309.1008975533			37580.422035007			20801.1108131462			17381.3754054248			19333.4072866004			23997.0468751166			30492.6506126989			36066.957904296			29808.2116769297			25635.3799417412			19956.6725451383			30110.1057367297			21826.8610692551			33017.3625562577			40063.7683183903			21931.4981009838			33272.3160073147			9717.1533339326			12409.6655109886			9371.2409723719			13598.8968910061			40267.2818287767			16935.0528265142			35395.5013212832			18210.4569567707			29150.2594019449			67705.2764621019			62917.8021993758			29956.7342560981			48048.3010799759			42354.6688317938			42454.8211591534			29386.7183363525			51651.0061719596			46315.7946196726			31348.8481889338			65585.6675214762			51761.3372936672			45432.6903431238			53793.3294243095			63582.9394316869			46118.6258153825			50776.6535420003			70554.9677575523			52747.6819075134			57863.403644707			47653.1150187704			29787.0649548809			67336.2484502663			41803.443405622			65558.4374413817			44601.7162108316			63635.4767436409			53019.9814315219			59371.4758602313			7911.2366205389			59669.3678445346			52546.331741332			60530.6504336172			56311.6560771748			52834.7215377142			45018.7950964334			49525.8925450214			46477.6005860854			67392.6471449152			43394.7121375321			40462.6368534779			52027.3599420642			58863.002194449			43127.1993531352			43471.6561544701			48732.4060136034			41035.9654703632			32869.5222396471			34009.1624746566			53523.6593518039			34039.222023267			44967.3851898845			14777.7546807874			50450.8923243326			43680.5185889969			47656.2759817399			41841.490683483			70312.8702972006			67652.6564646531			23994.715971746			41379.6679930282			31943.8964441854			42647.6668475224			50028.0905882054			50537.5067162901			44012.8148088106			31492.2015441859			18577.9616498106			18495.1847707258			27462.6496814013			31658.5367267106


			PWY-7221			guanosine ribonucleotides de novo biosynthesis												0.000			0.000			5.312												4607.0669079162			4622.0811396077			5028.0949922972			24890.6513971762			8127.1280704526			38411.8088424192			23631.5572692972			17843.7739304116			24081.688687073			17243.454822023			18929.5012306073			4521.8868450359			22095.8406444452			27795.8898771108			6766.5883998729			21695.150820842			24381.6309223317			30035.9452714114			33927.7499835244			25484.1011237851			15691.3166827269			18145.9159085249			14880.5753792637			41706.1865688353			37386.0596271313			21689.3989253613			16025.0652131487			19822.3375190637			21181.5429471073			21232.0244387034			29006.5896434494			19351.4122915214			19233.1398411136			24479.7281644822			26105.4678713219			35310.247444217			14719.713037887			28599.0142102495			38575.0351504001			26974.6241229108			29403.4177053938			11293.0415801406			3008.6350208147			21100.4324509867			14907.6502795068			30832.2628883611			28371.9707945158			39641.2275308093			31998.1484691619			12410.2004829499			12886.9083002995			23454.3423754921			12629.7640198452			35588.9770286792			21839.314650867			41316.1122696442			13273.2425443893			26373.4231391177			16069.8284188276			20997.878789204			19902.972168201			28973.9031828838			20248.7345667036			29989.3188179502			16181.5309056816			20686.6357537603			16732.8471078839			30736.2259686629			18792.6101788475			11564.6266519811			43117.7074392307			45293.207825395			14455.7195032143			21102.3004257866			38372.6802938927			33998.7574064158			24279.9071775244			47041.610885631			32342.4196697493			25901.5375855112			28218.5774688847			37325.9972223492			32788.6574507777			29001.2069070919			7429.9451397547			15930.6632740166			12381.1288765778			20794.8187459583			16093.2296106997			12746.1835610595			17561.1338891235			11169.1563555323			29357.1292087213			19249.9693327702			28884.0556217421			12040.4130251402			35172.2596045615			20521.5893836679			16086.2616590455			18629.018280904			21055.4541032923			25626.4584162941			34224.6891037242			28625.9427525361			23811.0092510508			19170.057527619			26397.3925492308			21622.3417081037			28376.0679825494			34216.7786104179			20501.8340200229			31264.5511800945			9076.6129825748			11652.0880006428			8651.7098255462			12491.0222337892			37884.2599267895			15850.7409968366			31935.9120174125			18646.8644576802			27944.1349975886			63312.2068416054			60053.00296516			28618.7836553819			44818.1383573936			40503.3587666755			39326.3465416872			27910.5945289723			47508.7565051445			46396.442067572			30213.6199348046			61389.159562339			49094.7337293229			41038.361934497			49535.5876557732			58835.9280241183			42286.8406266212			45629.1144957748			64493.4400860948			48993.5939490372			52719.2923821579			42932.6754591012			27668.8508305114			65313.9998092378			38338.1282066086			60690.6867683996			38235.7900594807			55175.2179233472			49414.7315614952			55573.2957605265			9354.823681291			53014.5420109135			45983.6072545826			55418.1274803602			51552.7607845821			47171.2466083965			44472.7796542205			48127.8764821101			45183.3523537159			59735.0330671006			37671.7575268507			39388.4988908644			49249.6991498495			55797.8740508846			40535.4166258179			38847.7345072626			45920.5975679394			37561.0299689085			30333.2347441769			31573.1622966282			51605.933029829			31696.1705343153			40308.0443584264			13138.7159572762			44899.0283134241			38746.5092932286			42025.8684369002			39637.5966645827			62877.4281708929			58823.046047144			22387.2854898892			35268.7333753205			29562.3601126585			38604.49313507			44008.9993484691			45422.9674867557			41093.9620722574			30516.1957044583			17426.5328221448			17082.379455017			25104.7904008684			28618.7770723833


			ANAGLYCOLYSIS-PWY			glycolysis III (from glucose)																														5917.0804030813			5821.2462450665			5112.1146009701			13588.3479782501			10018.5531446049			37814.4577183016			27248.7733433944			18811.2966178551			21789.8472689826			17186.7116684694			22366.0990291354			5511.1117825684			23970.5519791206			28574.3860150261			8098.1446976815			22851.961408674			24902.8322151001			31314.2821075739			34898.5301169864			27111.4032036221			17855.4485592627			19379.3354157061			16106.6926295106			26681.3266249165			37867.9912395839			21456.2054976653			14031.7039745097			20472.7187189923			21126.8926116213			20769.9569640334			30613.4704345245			18818.129811477			20226.70804523			24261.117816836			26132.0356667845			35290.9545614			14252.2982049231			26359.5401650567			40662.9760271368			27302.0997786548			33318.4601847015			11453.0082530208			2744.9772233537			21511.0573521852			14668.6092955438			33954.5079575842			30682.0062340244			40127.1027717313			35569.2885036249			12305.0449942241			13414.2937267746			23272.9650435338			14248.1577452327			12899.545831415			21671.0321696227			45658.5316493156			11944.6162101736			28460.785576041			17720.8518285409			25247.6718875593			20209.1399020583			31550.0308712118			20974.6568457448			30439.4299489225			17611.6168155928			22699.3865831401			17215.6886222206			33238.981386503			19631.3396078332			12608.1193141191			43459.6985937369			41277.6277871549			15051.4212465458			22237.2606660077			41096.0438330729			37162.0781872063			23840.3238972443			51287.4604598342			36416.1962727408			27251.5623870947			29908.2108858176			40699.9556792627			33269.1872671789			29845.8802864633			7407.844951879			16092.627790057			12934.5000374341			20302.5399471113			16706.207206111			13460.3996732669			17364.7039089954			12075.1967974076			31386.6308842091			19812.9687905967			13244.2274517675			13298.3321566747			34626.9042038633			20421.949144396			17078.8807632115			20124.3116155951			22192.1719546137			28636.8369548237			38144.609745359			29842.2719889624			24253.8320769721			18983.2204222527			7972.7236935086			19715.990019332			31135.5652468327			37234.4810300524			20762.7900823836			31915.5055846022			9590.1118475264			11882.9151345951			9418.1248308805			13283.2505222451			37276.205989952			15859.8915435075			17968.8254168146			21758.3196757256			29499.5685410539			46748.906023012			56135.4410614996			26923.2705576536			38236.6541412668			38555.2371540307			36930.8008427584			26963.0913403519			45437.9346730704			49217.1971390024			28462.6502931367			60520.8445153269			45494.2097303655			35098.3813621354			41199.5255178122			50804.8417634975			40915.5853132665			37005.5314974173			61429.2554700494			41560.7812451073			50256.481311517			43253.1734161228			27977.8514450045			61349.568870923			38829.8278604401			59238.5341979418			42073.0839608126			57725.9156984338			48220.9963179851			51386.1933577788			4439.9225232527			53761.8711778108			49839.3067454276			56693.2031644909			51839.0827490437			45579.158237019			43446.3170884038			47370.5987394496			45608.0146144014			52883.700313815			36089.8352183374			36920.8315102775			48519.0127557404			49769.2253436378			36426.2637371623			38408.2577820614			46740.3230496448			38553.7675218805			33289.1958234668			29155.1491866883			50159.6077638243			31351.6502812363			42806.6699576775			12647.1721559478			38794.0755416829			40174.1086592306			45017.7104598159			38879.6491826033			58917.8626079598			58338.1712566596			23028.9293212503			39029.7032928489			30681.8579309201			40153.3630396669			28762.2829625588			48487.5551437557			40448.8931115468			29710.4476892356			18289.0091135474			17363.6265451487			26305.0464313661			29599.7580614078


			PWY4FS-7			phosphatidylglycerol biosynthesis I (plastidic)																														5918.9523504134			5811.42417441			5591.3657523685			26957.7797417398			10291.939253305			43214.4030818126			24735.9452524474			20868.2568587782			27880.5328570542			19507.2073459318			21115.4733725611			5859.4930382885			23909.9892020648			29410.5405541927			8078.6509266756			23853.7688909763			24046.849653542			32864.302252388			30837.5265747276			27621.7134989334			17048.7128134987			19615.327800273			16256.8938119372			44456.902087617			37888.6693618247			21900.1740023135			16923.4130413261			20758.3653305778			20808.1751232114			21050.1854588849			29420.7347184635			19625.7139737212			20066.9319582131			25736.3720926127			26527.7464531496			36709.1114812061			18099.8667909612			25457.5220332041			36946.67541943			25142.1177934229			30851.2296202295			11238.8187558506			3174.9503328246			20922.288431013			14230.7116164251			32779.0839459047			30216.8213664185			36059.3760707115			32824.9924245502			12435.604392934			12268.8734239809			23486.3739240733			12973.5680482282			37980.275510892			21385.7872805036			42184.5116309844			14801.9989959316			28288.8121935663			17097.516879149			23942.8957691183			16984.1736328857			29915.7777943319			21224.1300127834			30500.7866669139			16416.2002961435			21405.0341523838			16822.290809794			33657.2811383307			17455.1851918957			11587.8206110302			36227.170392685			40849.9916803565			14163.331033464			21777.1130188284			38420.797999925			33931.76142766			22989.4744762616			44204.9640175182			33010.9887300919			24579.9214867377			22148.4623105942			38582.2009585485			26179.6162649354			24754.3317852685			7259.9028054156			16210.8469469495			12562.6828287094			21287.7686275752			16668.3252449228			13703.4508057971			19881.3557797692			12080.9548559648			31481.5749263847			19354.6148668653			31365.2834938246			12996.4292945822			30817.717489871			19643.2068781121			15078.1491675225			18038.8961306614			23362.1521813376			26316.5229270252			34141.9323385729			27431.6106014183			23783.4133149533			18136.1721170669			29190.9004938914			20125.8107595913			28430.2866435518			35305.0334706115			20113.3868978741			29517.8787352854			9484.9159834411			11690.5942578501			9822.5281062852			13179.4619513353			33127.8388936016			16025.7029787899			33474.3429226686			19720.3074538273			28106.7143477304			67102.8997669805			57644.9453494105			29192.7558355885			44560.8857102604			41062.9223123894			38111.3813572146			27799.982238795			47625.9476528905			44728.1629873139			29645.426376417			61784.973301884			43697.8523706307			44726.9309800685			54057.8622701925			61419.0841347076			45455.5229525992			50765.2329420799			67652.6280001959			51955.9221304479			50317.1606203059			44623.8296310634			27557.9562368293			65457.7795119009			33487.2518533725			61554.2390409498			39029.3796417564			56830.3285221929			44884.8141995413			53025.2836642406			32216.906193623			50206.3543532543			46715.9789219014			53392.7272385266			47860.5994953612			43521.5042406314			45373.6100377288			44585.5208399337			44769.3196275851			66589.9707993841			37801.2621044596			38419.2382398311			51385.6101039018			62826.3745323789			31721.7956477058			40761.0055120833			41542.4242504352			38699.1532081918			27113.6579177366			29613.9983124589			51657.9703753309			31825.2662062735			41265.844912359			13843.2915091815			49452.5943296869			42722.5442533359			45689.9128920327			39522.5443738191			71507.6513750537			69974.4749557457			23077.9940706488			36790.3869093653			32932.9414419067			42936.2740162073			50225.9975276838			49604.307242943			44363.1435408637			31176.9712360231			18190.299957538			18255.2123940364			27306.8593932335			30841.8863064528


			PWY4FS-8			phosphatidylglycerol biosynthesis II (non-plastidic)																														5918.9523504134			5811.42417441			5591.3657523685			26957.7797417398			10291.939253305			43214.4030818126			24735.9452524474			20868.2568587782			27880.5328570542			19507.2073459318			21115.4733725611			5859.4930382885			23909.9892020648			29410.5405541927			8078.6509266756			23853.7688909763			24046.849653542			32864.302252388			30837.5265747276			27621.7134989334			17048.7128134987			19615.327800273			16256.8938119372			44456.9020876171			37888.6693618247			21900.1740023135			16923.4130413261			20758.3653305778			20808.1751232114			21050.1854588849			29420.7347184635			19625.7139737212			20066.9319582131			25736.3720926127			26527.7464531496			36709.1114812061			18099.8667909612			25457.5220332041			36946.67541943			25142.1177934229			30851.2296202295			11238.8187558506			3174.9503328246			20922.288431013			14230.7116164251			32779.0839459047			30216.8213664185			36059.3760707115			32824.9924245502			12435.604392934			12268.8734239809			23486.3739240733			12973.5680482282			37980.275510892			21385.7872805036			42184.5116309844			14801.9989959316			28288.8121935663			17097.516879149			23942.8957691183			16984.1736328857			29915.7777943319			21224.1300127834			30500.7866669139			16416.2002961435			21405.0341523838			16822.290809794			33657.2811383307			17455.1851918957			11587.8206110302			36227.170392685			40849.9916803565			14163.331033464			21777.1130188284			38420.797999925			33931.76142766			22989.4744762616			44204.9640175182			33010.9887300919			24579.9214867377			22148.4623105942			38582.2009585485			26179.6162649354			24754.3317852685			7259.9028054156			16210.8469469495			12562.6828287094			21287.7686275752			16668.3252449228			13703.4508057971			19881.3557797692			12080.9548559648			31481.5749263847			19354.6148668653			31365.2834938246			12996.4292945822			30817.717489871			19643.2068781121			15078.1491675225			18038.8961306614			23362.1521813376			26316.5229270252			34141.9323385729			27431.6106014183			23783.4133149533			18136.1721170669			29190.9004938914			20125.8107595913			28430.2866435518			35305.0334706115			20113.3868978741			29517.8787352854			9484.9159834411			11690.5942578501			9822.5281062852			13179.4619513353			33127.8388936016			16025.7029787899			33474.3429226686			19720.3074538273			28106.7143477304			67102.8997669805			57644.9453494105			29192.7558355885			44560.8857102604			41062.9223123894			38111.3813572146			27799.982238795			47625.9476528905			44728.1629873139			29645.426376417			61784.973301884			43697.8523706307			44726.9309800685			54057.8622701925			61419.0841347076			45455.5229525992			50765.2329420799			67652.6280001959			51955.9221304479			50317.1606203059			44623.8296310634			27557.9562368293			65457.7795119009			33487.2518533725			61554.2390409498			39029.3796417564			56830.3285221929			44884.8141995413			53025.2836642406			32216.9061936231			50206.3543532543			46715.9789219014			53392.7272385266			47860.5994953612			43521.5042406314			45373.6100377288			44585.5208399337			44769.3196275851			66589.9707993841			37801.2621044596			38419.2382398311			51385.6101039018			62826.3745323789			31721.7956477058			40761.0055120833			41542.4242504352			38699.1532081918			27113.6579177366			29613.9983124589			51657.9703753309			31825.2662062735			41265.844912359			13843.2915091815			49452.5943296869			42722.5442533359			45689.9128920327			39522.5443738191			71507.6513750537			69974.4749557457			23077.9940706488			36790.3869093653			32932.9414419067			42936.2740162073			50225.9975276838			49604.307242943			44363.1435408637			31176.9712360231			18190.299957538			18255.2123940364			27306.8593932335			30841.8863064528













