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Core genome concept 

Core genome 
(mainly vertically transferred) 

loss

gain

Flexible regions
(mainly horizontally transferred)

Purpose: to identify the core structure of moderately related genomes
using the information of synteny conservation

Genome alignment 
based on gene order conservation
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Each edge represents a neighborhood pair of  genes that are located
within 20 genes in at least 50% of the genomes



CoreAligner algorithm
Construction of conserved neighborhood graph

Assignment of orientation based on MST

Conversion to a triplet graph

Elimination of loops

Identification of the optimal path

Conversion to the original graph

Dataset
Bacillaceae

Bacillus subtilis 1

Bacillus licheniformis 1

Bacillus halodurans 2

Bacillus clausii 2

Bacillus anthrasis Ames 3

Bacills cereus 14579 3

Geobacillus kaustophilus
Oceanobacillus iheyensis

(outgroup)
Staphylococcus aureus N315

Enterobacteriaceae
Escherichia coli K-12 MG1655 4

Salmonella enterica CT18 4

Enterobacter sp. 638 4

Erwinia carotovora
Photorhabdus luminescens
Sodalis glossinidius
Serratia proteamaculans
Yersinia pestis CO92

(outgroup)
Viblio cholerae



MBGD (Microbial genome database for 
comparative analysis)

Bacillaceae core alignment



Chromosomal location of core genes

1438 orthologous groups 2125 orthologous groups

Ratio of core genes in each functional 
category (B. subtilis)



Ratio of core genes in each functional 
category (E. coli)

Comparison between the core structures of 
Bacillaceae and Enterobacteriaceae

703/682 559142593 884

Bacillaceae
Enterobacteriaceae

core

211/20112 2426 50

Essential genes



Functional categories of the common core set

703/682 559142593 884

EnterobacteriaceaecoreBacillaceae

Sporulation

Robustness test

(50%)



G+C content of the third codon positions

Congruence of phylogenetic trees

N Core Non-core p-value
core<noncore

)Rejected Total Rejected Total

4 3 (3.5) 85 32 (14.0) 228 0.004573

5 11 (6.2) 176 38 (21.6) 176 2.170e-5

6 17 (5.4) 314 34 (29.6) 115 1.899e-10

7 32 (4.3) 739 9 (15.5) 58 0.001705

Total 63 (4.8) 1314 113 (19.6) 577 <2.2e-16

Bacillaceae ML NeighborNet

Core genes have more consistent phylogeny than non-core genes

Genes in deviated topology SH-test, 5% significance level

Phylogenetic tree of concatenated core genes



RECOG 
(Research Environment for Comparative Genomics)

http://mbgd.genome.ad.jp/RECOG


