
Table	
  S2.	
  Distance	
  matrix	
  of	
  16S	
  rRNA	
  genes	
  of	
  all	
  Nitrospina-­‐like	
  bacterial	
  seqeuences	
  used	
  for	
  construciting	
  the	
  tree	
  presented	
  in	
  Figure	
  1.
HQ672676 HQ674408 HQ672967 HQ672600 HQ673676 HQ672231 HQ672341 HQ672303 HQ672580 HQ672209 EU799570 GQ351137 DQ513028 EF646130 DQ396120 DQ396247 DQ009429 DQ396124 DQ396207 DQ396112 DQ009461 DQ009478 	
  AAA288-­‐L16 EU795196 	
  AAA799-­‐A02 AAA799-­‐C22 KM018337 KF170415	
   JN166293 KM018355 KM018721 KM019089 KM018938 GU474877	
   EF106972	
   EU491155 EU491189 FJ748769 JN977323 JN977189 N.	
  gracilis AM110965 HQ190517 HQ857719 AY375081

HQ672676 98.3 98.6 96.4 98.6 98.5 99.4 98.6 96.9 96.0 98.4 97.8 93.5 98.5 98.8 97.8 98.5 96.3 95.7 99.4 97.4 95.4 99.3 99.4 95.1 95.2 98.3 95.3 99.2 90.2 91.1 90.3 91.0 91.8 91.4 91.6 92.5 91.7 90.6 90.9 90.3 89.8 89.9 90.1 91.0
HQ674408 98.3 98.0 96.1 99.5 97.8 98.4 98.7 96.9 95.8 97.7 97.8 93.1 97.7 97.6 98.3 98.8 96.3 95.4 98.3 97.6 95.3 98.2 98.3 95.1 95.1 97.0 95.2 98.1 90.2 90.9 90.1 90.8 92.0 91.7 91.3 92.6 91.5 90.4 90.7 89.8 89.3 89.7 89.8 90.6
HQ672967 98.6 98.0 96.2 98.5 98.1 98.7 98.5 96.8 96.2 98.0 97.5 93.9 97.6 98.4 98.8 98.2 96.4 95.7 99.0 97.1 95.2 98.7 98.8 95.3 95.3 97.8 95.4 98.7 90.6 91.2 90.6 91.3 92.4 92.1 91.7 92.6 92.1 90.6 90.9 90.8 90.3 90.2 90.6 90.8
HQ672600 96.4 96.1 96.2 96.4 95.9 96.6 96.2 97.6 94.4 95.7 97.4 93.9 95.9 96.3 95.8 96.2 94.5 96.3 96.4 97.0 96.0 96.5 96.5 96.2 96.2 95.5 96.1 96.3 91.3 91.5 90.7 91.3 92.5 91.9 92.4 93.0 92.0 91.1 91.3 91.4 90.8 91.0 91.2 90.8
HQ673676 98.6 99.5 98.5 96.4 98.2 98.7 98.9 97.1 96.2 98.0 98.0 93.3 97.8 98.1 98.6 99.0 96.5 95.8 98.7 97.7 95.5 98.5 98.7 95.3 95.3 97.5 95.4 98.5 90.4 91.1 90.3 91.0 92.2 91.9 91.5 92.5 91.7 90.7 91.0 90.1 89.7 89.9 90.0 91.0
HQ672231 98.5 97.8 98.1 95.9 98.2 98.5 98.0 96.5 96.0 99.9 97.3 93.5 97.8 98.2 97.4 98.0 96.4 95.6 98.5 97.1 95.2 98.3 98.5 94.6 94.7 97.6 94.8 98.3 90.0 91.1 90.3 91.0 92.1 91.7 91.2 92.1 91.4 90.6 91.0 90.3 89.9 89.9 90.2 91.2
HQ672341 99.4 98.4 98.7 96.6 98.7 98.5 98.7 97.1 96.2 98.4 97.9 93.6 98.5 98.8 98.0 98.6 96.4 96.0 99.4 97.6 95.4 99.6 99.8 95.3 95.3 98.2 95.4 99.4 90.4 91.2 90.5 91.4 92.2 91.9 91.7 92.5 91.9 90.6 90.9 90.4 89.9 90.0 90.2 90.9
HQ672303 98.6 98.7 98.5 96.2 98.9 98.0 98.7 96.7 96.2 97.9 97.5 93.5 98.1 98.3 98.5 98.6 96.6 95.5 98.7 97.3 95.3 98.7 98.8 94.9 95.0 97.6 95.0 98.7 90.4 91.4 90.8 91.3 92.6 92.3 91.7 92.4 91.8 91.0 91.3 90.6 90.1 90.5 90.6 91.2
HQ672580 96.9 96.9 96.8 97.6 97.1 96.5 97.1 96.7 94.8 96.4 97.8 94.7 96.2 96.7 96.3 96.7 95.0 96.6 97.0 97.4 96.2 97.0 97.0 96.6 96.7 96.0 96.6 96.9 91.1 91.7 90.8 91.6 92.0 91.9 92.6 93.2 92.6 91.5 91.8 91.2 90.6 91.0 91.0 91.7
HQ672209 96.0 95.8 96.2 94.4 96.2 96.0 96.2 96.2 94.8 96.0 95.2 92.8 95.5 95.9 95.7 96.1 99.1 96.0 96.2 94.8 93.9 95.9 96.1 93.7 93.7 95.7 93.8 96.3 89.4 91.3 90.3 91.2 92.6 92.3 91.1 91.2 91.8 90.4 90.6 90.1 89.6 89.5 89.7 90.8
EU799570 98.4 97.7 98.0 95.7 98.0 99.9 98.4 97.9 96.4 96.0 97.2 93.3 97.6 98.0 97.2 97.8 96.4 95.5 98.3 96.9 95.1 98.2 98.3 94.5 94.6 97.5 94.6 98.1 89.9 91.0 90.2 90.8 92.0 91.6 91.1 91.9 91.3 90.4 90.9 90.1 89.7 89.7 90.1 91.0
GQ351137 97.8 97.8 97.5 97.4 98.0 97.3 97.9 97.5 97.8 95.2 97.2 94.7 96.9 97.3 97.0 97.6 95.5 96.3 97.7 98.7 96.5 97.8 97.8 96.4 96.4 96.5 96.4 97.8 91.2 91.6 90.8 91.5 92.5 92.4 92.6 93.9 92.4 91.3 91.5 91.3 90.8 91.1 91.3 91.7
DQ513028 93.5 93.1 93.9 93.9 93.3 93.5 93.6 93.5 94.7 92.8 93.3 94.7 93.0 93.2 93.2 93.2 93.1 93.3 93.4 94.0 93.7 93.6 93.5 95.5 95.6 92.9 95.6 93.7 92.6 92.4 92.0 92.3 92.2 92.0 93.5 93.6 93.7 91.8 92.0 92.8 92.3 92.4 93.1 92.0
EF646130 98.5 97.7 97.6 95.9 97.8 97.8 98.5 98.1 96.2 95.5 97.6 96.9 93.0 98.2 97.0 97.8 96.0 95.1 98.4 96.6 94.7 98.3 98.4 94.4 94.5 97.6 94.6 98.2 89.8 90.8 90.0 90.6 91.5 91.3 91.1 91.7 91.1 89.9 90.4 90.0 89.6 89.5 89.7 90.4
DQ396120 98.8 97.6 98.4 96.3 98.1 98.2 98.8 98.3 96.7 95.9 98.0 97.3 93.2 98.2 97.5 98.0 96.2 95.3 98.7 96.9 95.2 98.7 98.9 94.6 94.7 98.6 94.6 98.7 90.2 91.0 90.2 90.8 91.7 91.6 91.3 92.3 91.8 90.5 90.9 90.3 89.8 89.9 90.1 90.9
DQ396247 97.8 98.3 98.8 95.8 98.6 97.4 98.0 98.5 96.3 95.7 97.2 97.0 93.2 97.0 97.5 98.0 96.0 95.1 98.1 96.7 94.8 97.9 98.1 94.8 94.8 96.9 94.9 97.9 90.3 91.0 90.4 91.0 92.1 91.9 91.5 92.3 91.9 90.5 90.8 90.3 89.9 90.2 90.3 90.5
DQ009429 98.5 98.8 98.2 96.2 99.0 98.0 98.6 98.6 96.7 96.1 97.8 97.6 93.2 97.8 98.0 98.0 96.3 95.7 98.5 97.2 95.5 98.4 98.7 95.0 95.1 97.2 95.2 98.3 90.0 91.0 90.3 91.0 92.2 91.9 91.2 92.3 91.7 90.4 91.1 90.2 89.7 89.9 90.0 90.8
DQ396124 96.3 96.3 96.4 94.5 96.5 96.4 96.4 96.6 95.0 99.1 96.4 95.5 93.1 96.0 96.2 96.0 96.3 96.2 96.4 95.2 94.1 96.2 96.4 93.9 93.9 96.0 94.0 96.6 89.7 91.2 90.4 91.1 92.5 92.1 91.0 91.5 91.7 90.4 90.7 90.1 89.7 89.4 89.9 91.0
DQ396207 95.7 95.4 95.7 96.3 95.8 95.6 96.0 95.5 96.6 96.0 95.5 96.3 93.3 95.1 95.3 95.1 95.7 96.2 95.8 95.9 94.6 95.7 95.7 95.1 95.1 94.7 95.1 95.8 90.1 91.5 90.7 91.4 92.4 92.5 91.7 92.1 91.8 90.6 90.8 90.7 90.3 90.2 90.4 90.9
DQ396112 99.4 98.3 99.0 96.4 98.7 98.5 99.4 98.7 97.0 96.2 98.3 97.7 93.4 98.4 98.7 98.1 98.5 96.4 95.8 97.3 95.2 99.4 99.4 95.1 95.2 98.1 95.3 99.3 90.2 91.1 90.3 91.0 91.9 91.6 91.5 92.5 91.7 90.4 90.9 90.3 89.8 89.9 90.1 90.8
DQ009461 97.4 97.6 97.1 97.0 97.7 97.1 97.6 97.3 97.4 94.8 96.9 98.7 94.0 96.6 96.9 96.7 97.2 95.2 95.9 97.3 96.0 97.4 97.5 96.0 96.0 96.2 96.0 97.4 90.9 91.2 90.3 91.1 92.1 91.6 91.9 93.4 91.7 90.8 91.0 90.9 90.5 90.6 91.0 91.4
DQ009478 95.4 95.3 95.2 96.0 95.5 95.2 95.4 95.3 96.2 93.9 95.1 96.5 93.7 94.7 95.2 94.8 95.5 94.1 94.6 95.2 96.0 95.3 95.3 95.7 95.7 94.5 95.6 95.1 90.5 91.0 90.1 90.8 91.2 91.5 91.8 92.8 92.4 90.6 90.9 91.1 90.6 90.8 91.0 90.8
	
  AAA288-­‐L16 99.3 98.2 98.7 96.5 98.5 98.3 99.6 98.7 97.0 95.9 98.2 97.8 93.6 98.3 98.7 97.9 98.4 96.2 95.7 99.4 97.4 95.3 99.7 95.0 95.1 98.1 95.1 99.2 90.4 91.1 90.3 91.3 92.0 91.7 91.5 92.5 91.6 90.5 90.7 90.6 90.0 90.0 90.2 91.0
EU795196 99.4 98.3 98.8 96.5 98.7 98.5 99.8 98.8 97.0 96.1 98.3 97.8 93.5 98.4 98.9 98.1 98.7 96.4 95.7 99.4 97.5 95.3 99.7 95.0 95.1 98.3 95.2 99.4 90.3 91.2 90.4 91.4 92.1 91.8 91.6 92.5 91.8 90.4 90.8 90.5 89.9 90.1 90.3 90.9
AAA799-­‐A02 95.1 95.1 95.3 96.2 95.3 94.6 95.3 94.9 96.6 93.7 94.5 96.4 95.5 94.4 94.6 94.8 95.0 93.9 95.1 95.1 96.0 95.7 95.0 95.0 99.9 94.0 99.9 95.3 92.3 91.6 91.0 91.5 92.1 91.8 93.3 94.6 93.4 91.8 92.2 92.1 91.5 91.7 92.0 91.4
AAA799-­‐C22 95.2 95.1 95.3 96.2 95.3 94.7 95.3 95.0 96.7 93.7 94.6 96.4 95.6 94.5 94.7 94.8 95.1 93.9 95.1 95.2 96.0 95.7 95.1 95.1 99.9 94.1 99.9 95.3 92.4 91.6 91.0 91.5 92.1 91.8 93.3 94.6 93.4 91.9 92.2 92.2 91.6 91.8 92.1 91.5
KM018337 95.3 95.2 95.4 96.1 95.4 94.8 95.4 95.0 96.6 93.8 94.6 96.4 95.6 94.6 94.6 94.9 95.2 94.0 95.1 95.3 96.0 95.6 95.1 95.2 99.9 99.9 94.2 95.4 92.3 91.6 91.1 91.6 92.2 91.8 93.3 94.6 93.5 91.8 92.2 92.1 91.5 91.7 92.0 91.5
KF170415	
   98.3 97.0 97.8 95.5 97.5 97.6 98.2 97.6 96.0 95.7 97.5 96.5 92.9 97.6 98.6 96.9 97.2 96.0 94.7 98.1 96.2 94.5 98.1 98.3 94.0 94.1 94.2 98.1 89.8 90.5 89.7 90.3 91.3 91.0 90.8 91.6 91.4 89.9 90.4 90.0 89.4 89.3 89.8 90.7
JN166293 99.2 98.1 98.7 96.3 98.5 98.3 99.4 98.7 96.9 96.3 98.1 97.8 93.7 98.2 98.7 97.9 98.3 96.6 95.8 99.3 97.4 95.1 99.2 99.4 95.3 95.3 98.1 95.4 90.5 91.4 90.6 91.3 92.1 91.6 91.8 92.7 91.9 90.8 91.1 90.5 89.9 90.1 90.3 91.0

KM018355 90.2 90.2 90.6 91.3 90.4 90.0 90.4 90.4 91.1 89.4 89.9 91.2 92.6 89.8 90.2 90.3 90.0 89.7 90.1 90.2 90.9 90.5 90.4 90.3 92.3 92.4 89.8 92.3 90.5 91.1 90.3 90.9 90.7 90.7 91.7 93.3 91.5 90.4 91.1 91.8 91.3 91.6 91.5 90.7
KM018721 91.1 90.9 91.2 91.5 91.1 91.1 91.2 91.4 91.7 91.3 91.0 91.6 92.4 90.8 91.0 91.0 91.0 91.2 91.5 91.1 91.2 91.0 91.1 91.2 91.6 91.6 90.5 91.6 91.4 91.1 97.3 99.0 94.6 94.1 91.5 91.4 91.7 90.4 90.6 90.8 90.3 90.7 91.0 90.8
KM019089 90.3 90.1 90.6 90.7 90.3 90.3 90.5 90.8 90.8 90.3 90.2 90.8 92.0 90.0 90.2 90.4 90.3 90.4 90.7 90.3 90.3 90.1 90.3 90.4 91.0 91.0 89.7 91.1 90.6 90.3 97.3 97.4 93.9 93.2 90.6 90.7 91.0 90.2 90.4 90.4 89.8 90.0 90.4 90.2
KM018938 91.0 90.8 91.3 91.3 91.0 91.0 91.4 91.3 91.6 91.2 90.8 91.5 92.3 90.6 90.8 91.0 91.0 91.1 91.4 91.0 91.1 90.8 91.3 91.4 91.5 91.5 90.3 91.6 91.3 90.9 99.0 97.4 94.6 94.1 91.3 91.2 91.5 90.0 90.2 90.5 90.1 90.3 90.8 90.5
GU474877	
   91.8 92.0 92.4 92.5 92.2 92.1 92.2 92.6 92.0 92.6 92.0 92.5 92.2 91.5 91.7 92.1 92.2 92.5 92.4 91.9 92.1 91.2 92.0 92.1 92.1 92.1 91.3 92.2 92.1 90.7 94.6 93.9 94.6 97.4 91.4 92.1 92.3 90.9 90.8 92.0 91.6 91.4 91.9 91.7
EF106972	
   91.4 91.7 92.1 91.9 91.9 91.7 91.9 92.3 91.9 92.3 91.6 92.4 92.0 91.3 91.6 91.9 91.9 92.1 92.5 91.6 91.6 91.5 91.7 91.8 91.8 91.8 91.0 91.8 91.6 90.7 94.1 93.2 94.1 97.4 90.8 91.6 92.4 91.0 90.8 91.9 91.4 91.3 91.9 91.4
EU491155 91.6 91.3 91.7 92.4 91.5 91.2 91.7 91.7 92.6 91.1 91.1 92.6 93.5 91.1 91.3 91.5 91.2 91.0 91.7 91.5 91.9 91.8 91.5 91.6 93.3 93.3 90.8 93.3 91.8 91.7 91.5 90.6 91.3 91.4 90.8 94.3 93.5 90.6 91.2 90.9 90.4 91.3 91.3 91.0
EU491189 92.5 92.6 92.6 93.0 92.5 92.1 92.5 92.4 93.2 91.2 91.9 93.9 93.6 91.7 92.3 92.3 92.3 91.5 92.1 92.5 93.4 92.8 92.5 92.5 94.6 94.6 91.6 94.6 92.7 93.3 91.4 90.7 91.2 92.1 91.6 94.3 93.2 91.4 91.5 92.4 91.8 92.0 92.2 92.3
FJ748769 91.7 91.5 92.1 92.0 91.7 91.4 91.9 91.8 92.6 91.8 91.3 92.4 93.7 91.1 91.8 91.9 91.7 91.7 91.8 91.7 91.7 92.4 91.6 91.8 93.4 93.4 91.4 93.5 91.9 91.5 91.7 91.0 91.5 92.3 92.4 93.5 93.2 91.5 91.2 91.3 90.6 91.6 91.7 91.3

JN977323 90.6 90.4 90.6 91.1 90.7 90.6 90.6 91.0 91.5 90.4 90.4 91.3 91.8 89.9 90.5 90.5 90.4 90.4 90.6 90.4 90.8 90.6 90.5 90.4 91.8 91.9 89.9 91.8 90.8 90.4 90.4 90.2 90.0 90.9 91.0 90.6 91.4 91.5 98.3 92.6 91.9 92.8 92.4 92.7
JN977189 90.9 90.7 90.9 91.3 91.0 91.0 90.9 91.3 91.8 90.6 90.9 91.5 92.0 90.4 90.9 90.8 91.1 90.7 90.8 90.9 91.0 90.9 90.7 90.8 92.2 92.2 90.4 92.2 91.1 91.1 90.6 90.4 90.2 90.8 90.8 91.2 91.5 91.2 98.3 93.5 92.7 93.4 93.1 93.0
N.	
  gracilis 90.3 89.8 90.8 91.4 90.1 90.3 90.4 90.6 91.2 90.1 90.1 91.3 92.8 90.0 90.3 90.3 90.2 90.1 90.7 90.3 90.9 91.1 90.6 90.5 92.1 92.2 90.0 92.1 90.5 91.8 90.8 90.4 90.5 92.0 91.9 90.9 92.4 91.3 92.6 93.5 98.6 96.7 97.2 95.2
AM110965 89.8 89.3 90.3 90.8 89.7 89.9 89.9 90.1 90.6 89.6 89.7 90.8 92.3 89.6 89.8 89.9 89.7 89.7 90.3 89.8 90.5 90.6 90.0 89.9 91.5 91.6 89.4 91.5 89.9 91.3 90.3 89.8 90.1 91.6 91.4 90.4 91.8 90.6 91.9 92.7 98.6 95.9 96.9 95.3
HQ190517 89.9 89.7 90.2 91.0 89.9 89.9 90.0 90.5 91.0 89.5 89.7 91.1 92.4 89.5 89.9 90.2 89.9 89.4 90.2 89.9 90.6 90.8 90.0 90.1 91.7 91.8 89.3 91.7 90.1 91.6 90.7 90.0 90.3 91.4 91.3 91.3 92.0 91.6 92.8 93.4 96.7 95.9 98.4 94.2
HQ857719 90.1 89.8 90.6 91.2 90.0 90.2 90.2 90.6 91.0 89.7 90.1 91.3 93.1 89.7 90.1 90.3 90.0 89.9 90.4 90.1 91.0 91.0 90.2 90.3 92.0 92.1 89.8 92.0 90.3 91.5 91.0 90.4 90.8 91.9 91.9 91.3 92.2 91.7 92.4 93.1 97.2 96.9 98.4 95.0
AY375081 91.0 90.6 90.8 90.8 91.0 91.2 90.9 91.2 91.7 90.8 91.0 91.7 92.0 90.4 90.9 90.5 90.8 91.0 90.9 90.8 91.4 90.8 91.0 90.9 91.4 91.5 90.7 91.5 91.0 90.7 90.8 90.2 90.5 91.7 91.4 91.0 92.3 91.3 92.7 93.0 95.2 95.3 94.2 95.0

%	
  16S	
  rRNA	
  gene	
  dissimilarity	
  
Intra-­‐distance	
  (Clade	
  1) 3.4
Intra-­‐distance	
  (Clade	
  2) 7.3
Intra-­‐distance	
  (Nitrospina) 5.2
INTER-­‐Clade	
  (1	
  vs.	
  2) 8.4 Average
INTER-­‐Clade	
  (1	
  vs.Nitrospina) 9.3 91.1 %	
  16S	
  seq	
  identity
INTER-­‐Clade	
  (2	
  vs.Nitrospina) 8.9

Clade	
  1

Clade	
  2

Nitrospina


