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Conventional MLST 
7 housekeeping genes 

Low sensitivity 

High robustness 

Good for phylogenetic analysis 

Not good enough for outbreak investigation 

MLST from WGS data 

whole genome (wgMLST) – set of loci presents in at least one strain 

core genes (cgMLST) – set of loci presents in the 95% of the strains 

housekeeping genes (7-genesMLST) 

  

Applying MLST to E. coli  
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cgMLST Enterobase scheme currently in implementation for ARIES 

Public database hosting MLST schemes 



Developed by INNUENDO (EFSA-funded project) 

chewBBACA: assembly based allele-calling of cgMLST 

Based on cgMLST scheme developed by Enterobase 

https://github.com/B-UMMI/chewBBACA 

E. coli scheme by chewBBACA: 2360 curated loci 



• Complete coding sequence (CDS) identified by Prodigal – BLASTp 

search – for each genome query.  

chewBBACA: assembly based allele-calling of cgMLST 

• BLAST Score Ratio (BSR) > 0.6 to identify the allele. The 0.6 value is 

related to a DNA identity of 80%  

• It works on pre-assembled contigs (.fasta) 
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Developed by INNUENDO (EFSA-funded project) 

chewBBACA: BSR-Based Allele Calling Algorithm 

• Blast comparison between CDS of blastp-db Vs alleles of the 

cgMLST scheme 



chewBBACA results – Statistics 



chewBBACA results – Statistics 

A high number of PLOT, ASM, ALM and/or NIPH usually indicates bad quality or  
contaminated assemblies. 



chewBBACA results – Statistics 

1867 alleles called out of 2360 loci of the cgMLST scheme 



Statistics 

Contigs 

info 

Alleles 

Logging info 

Repeated loci 

chewBBACA results on ARIES 

File to use for cluster analysis 

Target genome file names Allele call data for loci present in the schema 



Cluster analysis - chewTree on ARIES 

Calculate a phylogenetic tree from chewBBACA alleles  

• Pairwise comparison of the allelic profiles to calculate the distance between 
strains  

 

• For each pair of samples, the alleles not found or not correctly assigned to any 
locus were filter out from the pairwise comparison 
 

• The pairwise comparison is considered as reliable when alleles corresponding to 
at least 80% of loci were called. 
 

• The genomes with less than 80% of the alleles called are filtered out from the 
analysis  

1. File of clustering 
         in nwk format  

2.   Distance matrix  

Output files: 



  

Strain10_c
ontigs.fast
a 

Strain11_c
ontigs.fast
a 

Strain12_c
ontigs.fast
a 

Strain13_c
ontigs.fast
a 

Strain14_c
ontigs.fast
a 

Strain15_c
ontigs.fast
a 

Strain16_c
ontigs.fast
a 

Strain17_c
ontigs.fast
a 

Strain18_c
ontigs.fast
a 

Strain19_c
ontigs.fast
a 

Strain1_co
ntigs.fasta 

Strain20_c
ontigs.fast
a 

Strain21_c
ontigs.fast
a 

Strain22_c
ontigs.fast
a 

Strain2_co
ntigs.fasta 

Strain3_co
ntigs.fasta 

Strain4_co
ntigs.fasta 

Strain5_co
ntigs.fasta 

Strain6_co
ntigs.fasta 

Strain7_co
ntigs.fasta 

Strain8_co
ntigs.fasta 

Strain9_co
ntigs.fasta 

Strain10_contigs.fasta 0 434 174 1647 1649 1647 1665 1650 1646 1640 536 2235 2237 2232 536 538 536 158 166 70 0 0 

Strain11_contigs.fasta 434 0 531 1737 1739 1737 1752 1737 1740 1729 820 2242 2241 2234 820 821 819 514 523 444 434 434 

Strain12_contigs.fasta 174 531 0 1643 1645 1643 1663 1646 1644 1636 536 2237 2239 2234 537 539 537 168 40 182 174 174 

Strain13_contigs.fasta 1647 1737 1643 0 9 5 193 62 63 156 1648 2231 2232 2230 1647 1650 1648 1637 1643 1648 1647 1647 

Strain14_contigs.fasta 1649 1739 1645 9 0 8 192 62 59 154 1650 2232 2233 2231 1649 1652 1650 1639 1645 1650 1649 1649 

Strain15_contigs.fasta 1647 1737 1643 5 8 0 191 59 61 153 1648 2231 2232 2230 1647 1650 1648 1637 1643 1648 1647 1647 

Strain16_contigs.fasta 1665 1752 1663 193 192 191 0 198 193 192 1664 2233 2236 2231 1663 1666 1664 1658 1665 1663 1665 1665 

Strain17_contigs.fasta 1650 1737 1646 62 62 59 198 0 69 159 1650 2231 2233 2229 1649 1652 1650 1639 1645 1651 1650 1650 

Strain18_contigs.fasta 1646 1740 1644 63 59 61 193 69 0 152 1647 2231 2233 2230 1646 1649 1647 1638 1644 1647 1646 1646 

Strain19_contigs.fasta 1640 1729 1636 156 154 153 192 159 152 0 1639 2229 2232 2230 1638 1641 1639 1630 1637 1639 1640 1640 

Strain1_contigs.fasta 536 820 536 1648 1650 1648 1664 1650 1647 1639 0 2239 2241 2235 2 4 3 501 530 539 536 536 

Strain20_contigs.fasta 2235 2242 2237 2231 2232 2231 2233 2231 2231 2229 2239 0 226 302 2238 2238 2238 2235 2237 2235 2235 2235 

Strain21_contigs.fasta 2237 2241 2239 2232 2233 2232 2236 2233 2233 2232 2241 226 0 237 2240 2240 2240 2237 2239 2237 2237 2237 

Strain22_contigs.fasta 2232 2234 2234 2230 2231 2230 2231 2229 2230 2230 2235 302 237 0 2234 2234 2234 2232 2234 2232 2232 2232 

Strain2_contigs.fasta 536 820 537 1647 1649 1647 1663 1649 1646 1638 2 2238 2240 2234 0 4 3 501 531 539 536 536 

Strain3_contigs.fasta 538 821 539 1650 1652 1650 1666 1652 1649 1641 4 2238 2240 2234 4 0 5 503 533 541 538 538 

Strain4_contigs.fasta 536 819 537 1648 1650 1648 1664 1650 1647 1639 3 2238 2240 2234 3 5 0 501 531 539 536 536 

Strain5_contigs.fasta 158 514 168 1637 1639 1637 1658 1639 1638 1630 501 2235 2237 2232 501 503 501 0 160 166 158 158 

Strain6_contigs.fasta 166 523 40 1643 1645 1643 1665 1645 1644 1637 530 2237 2239 2234 531 533 531 160 0 175 166 166 

Strain7_contigs.fasta 70 444 182 1648 1650 1648 1663 1651 1647 1639 539 2235 2237 2232 539 541 539 166 175 0 70 70 

Strain8_contigs.fasta 0 434 174 1647 1649 1647 1665 1650 1646 1640 536 2235 2237 2232 536 538 536 158 166 70 0 0 

Strain9_contigs.fasta 0 434 174 1647 1649 1647 1665 1650 1646 1640 536 2235 2237 2232 536 538 536 158 166 70 0 0 

Distance Matrix with allelic differences  

Threshold of maximum 10 - 15 allelic differences to consider E. coli strains related 



Phylogenetic tree visualization on ARIES 1 

2 

3 



2 bis  

1 bis 

Downloading the output of clustering in 

nwk format to visualize the tree outside 

from ARIES 


