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Species	   assignments	   in	  prokaryotes	  use	   a	  manual,	   poly-‐
phasic	   approach	   utilizing	   both	   phenotypic	   traits	   and	  
sequence	   information	   of	   phylogenetic	   marker	   genes.	  
With	   thousands	   of	   genomes	   being	   sequenced	   every	  
year,	   an	   automated,	   uniform	   and	   scalable	   approach	  
exploiting	   the	   rich	   genomic	   information	   in	   whole	  
genome	   sequences	   is	   desired,	   at	   least	   for	   the	   initial	  
assignment	  of	  species	  to	  an	  organism.	  	  

We	   have	   evaluated	   pairwise	   genome-‐wide	   Average	  
Nucleotide	   Identity	   (gANI)	   values	   and	   alignment	  
fractions	   (AFs)	   for	   nearly	   13,000	   genomes	   using	   our	  
fast	   implementation	   of	   the	   computation,	   identifying	  
robust	   and	  widely	   applicable	   hard	   cut-‐offs	   for	   species	  
assignments	  based	  on	  AF	  and	  gANI.	  	  

Using	   these	   cutoffs,	   we	   generated	   stable	   species-‐level	  
clusters	  of	  organisms,	  which	  enabled	  the	  identiJication	  
of	   several	   species	  mis-‐assignments	   and	   facilitated	   the	  
assignment	   of	   species	   for	   organisms	   without	   species	  
deJinitions.	  
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Species	  distributions	  within	  the	  generated	  clusters:	  
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For	   the	   Jirst	   time,	   gANI,AF	   was	   applied	   across	   all	  
available	   sequenced	   prokaryotic	   genomes	   and	   we	   have	  
shown	  that	  this	  fast	  implementation	  of	  gANI	  provides	  an	  
objective	  and	  robust	  measure	  of	  genetic	  relatedness.	  	  
	  

The	   gANI-‐based	   groups	   have	   been	   compared	   with	  
“named”	  species,	  similarity	  of	  16S	  rDNA,	  and	  similarity	  of	  
conserved	  core	  pMGs	  and	  the	  superiority	  our	  method	  has	  
been	  demonstrated.	  
	  

The	  examination	  of	   cliques	  highlights	   several	   anomalies	  
in	   the	   traditional	   classiJication	   of	   strains	   into	   species	  
based	  on	  the	  polyphasic	  approach.	  
	  

The	  clique-‐based	  approach	  also	  provides	  valuable	  insight	  
into	   the	   evolutionary	   dynamics	   of	   prokaryotes	   and	   can	  
be	   used	   to	   explore	   central	   questions	   such	   as	   whether	  
microorganisms	   form	   a	   continuum	   of	   genetic	   diversity,	  
or	   distinct	   species	   represented	   by	   distinct	   genetic	  
signatures.	  
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	  AF,gANI	  should	  be	  
used	  as	  the	  

primary	  guide	  for	  
taxonomic	  species	  

assignment,	  
supplementing	  the	  
existing	  polyphasic	  

approach.	  


