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Key elements for Taxonomy 

The tenet for novel taxa characterization: 

                   as comprehensively as possible. 
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Strain 

Genetic-based characterization Phenotypic characterization 

16S rRNA gene 

Whole genome 

Phylogenetic tree 

DNA G+C content 

DNA-DNA hybridization  

Multilocus sequence analysis 

Morphology,  
physiology, biochemistry 

Antibiotics resistance 

Substrate utilization 

Growth tolerance 

Enzyme activity 

Cell shape 

Staining 

fatty acids  

polar lipids 

Polyamines 

techoic acids  

mycolic acids  

Peptidoglycan 

Lipopolysaccharides 

Respiratory lipoquinones 

Hydrophobic side chains of lipids 

Isoprenoid-based ether-linked lipids 

Chemical  
characterization 
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 soil 0.9 ml DDW 

Medium I 

Medium II 

Different media and temperatures  

Å  Isolation method: Spread Plate Method 

I. Isolation information and importance of types 
                                                                               What should be remember before identification? 

Å  location (eg. GPS, latitude/ longitude) 

Å  Environment (eg. pH, salinity, temperature, chemical composition) 

Å Designations (accession numbers and certifications from two         

culture collections egΦ /Da// мΦфмрфTҐ 5{a ннфррT) 
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Å  Inclusion of type strainsς central importance in prokaryote taxonomy. 

Å  Novel species in same genus : 

               type strains of the type species and related species must be 

compared. 

Å  Novel species in a new genus: 

               type species of other related genera must be compared. 

Å Comparisons across families: 

               type genera of the families must be included. 

Å  More than one representative strains at the rank of species and 

   subspecies should be included in the study. 

               
      

I. Isolation information and importance of types 
                                                                               What should be remember before identification? 
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Å  Phylogenetic definition of species  

ÅDNAςDNA relatedness by DNAςDNA hybridization 

E. STACKEBRANDT AND J. EBERS, Microbiology Today, 2006, Nov., 152-154. 

ά¢ƘŜ ǇƘȅƭƻƎŜƴŜǘƛŎ ŘŜŦƛƴƛǘƛƻƴ of a species generally would include strains with 
approximately 70% or greater DNA-DNA relatedness and with 5 ºC  or less 
ɲ¢ƳΦ έ 

                                        Wayne LG, Brenner DJ, Colwell RR. Report of the ad hoc committee on reconciliation 

of approaches to bacterial systematics. Int J Syst Bacteriol 1987;37:463ς464. 

DNA-DNA relatedness 
              > 70 %  

16S rRNA gene sequences 
pairwise similarity 
               98.7 %  

II . Genetic-based characterization 
                                                                     How to assign defined taxa by genetic data? 
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Å  16S rRNA gene sequence 

ÅHigh quality (almost complete, no ambiguities) 

Better! 

Bad! 

II . Genetic-based characterization 
                                                                     How to assign defined taxa by genetic data? 
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Å  16S rRNA gene sequences similarity 

ÅMultiple alignment ( use expert-maintained seed alignments) 

  ARB: www.arb-home.de  

  RDP: http://rdp.cme.msu.edu  

  SILVA: www.arb-silva.de  

       Alternative: 

  Robust multiple alignment programs (CLUSTAL_X, MEGA, T-COFFEE,    

MUSCLE) + by manual editing. 

ÅPairwise similarity 

 Calculation programs: eg.  ARB, PHYDIT, jPHYDIT, 

 EZBioCloud   (www.ezbiocloud.net/) 

        5ƻƴΩǘ ǳǎŜ ƭƻŎŀƭ ŀƭƛƎƴƳŜƴǘ ǇǊƻƎǊŀƳǎ όeg. BLAST and FASTA). 

II . Genetic-based characterization 
                                                                     How to assign defined taxa by genetic data? 

http://www.arb-home.de/
http://www.arb-home.de/
http://www.arb-home.de/
http://rdp.cme.msu.edu/
http://www.arb-silva.de/
http://www.arb-silva.de/
http://www.arb-silva.de/
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Å  Whole genome sequence 

ÅHigh quality 

ÅThe sequencing instrument, library reagents and method for genome 

assembly should be described in detail. 

ÅAt least the following statistics should be given for the final genome 

assembly: (i) the obtained genome size, (ii) DNA G+C ratio, (iii) the 

number of contigs, (iv) N50 and (v) the sequencing depth of coverage.    

ÅAccession number from one of the public databases must be included, 

and all sequence data must be made publicly available prior to 

submission. 

II . Genetic-based characterization 
                                                                     How to assign defined taxa by genetic data? 

Chun et al., Int J Syst Evol Microbiol 2018; 68:461ς466. 
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Å  Overall genome related index (OGRI) 

ÅOGRIs can be used to check if a strain belongs to a known species by 

calculating the relatedness between genome sequences of the strains 

and type strain of a species. 

ÅAverage nucleotide identity (ANI) and digital DDH (dDDH) have been 

most widely used. EZBioCloud   (www.ezbiocloud.net/); DDGC 2.1 

(http:// ggdc.dsmz.de/distcalc2.php) 

ÅThe proposed and generally accepted species boundary for ANI and 

dDDH values are 95~96 and 70 %, respectively. 

II . Genetic-based characterization 
                                                                     How to assign defined taxa by genetic data? 

Chun et al., Int J Syst Evol Microbiol 2018; 68:461ς466. 
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II . Genetic-based characterization 
                                                                     How to assign defined taxa by genetic data? 

Å Assignment to defined taxa 

Chun et al., Int J Syst Evol Microbiol 2018; 68:461ς466. 10 
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Å  Phylogenetic tree 

eg.   Based on 16S rRNA gene sequences  

         by MEGA:  upload sequences, alignment, construction  

II . Genetic-based characterization 
                                                                     How to assign defined taxa by genetic data? 


