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PCE : perchloroethylene 

TCE : Trichloroethylene 

rRNA : Ribosomal ribonucleic acid 

DNA : Deoxyribonucleic acid 

PCR : Polymerase chain reaction 

RDP : Ribosomal database project 

DGGE : Denaturing-gradient gel electrophoresis 

TGGE : Temperature-gradient gel electrophoresis 

ARDRA : Amplified ribosomal DNA restriction analysis 

T-RFLP : Terminal restriction fragment length polymorphism 

T-RFs : Terminal restriction fragments 

LH-PCR : Length heterogeneity polymerase chain reaction 

RISA : Ribosomal intergenic space analysis 

IGS : Intergenic spacer 

qPCR : Quantitative polymerase chain reaction 

SIP : Stable isotope probing 

FISH : Fluorescence in situ hybridization:  

NGS : Next-generation sequencing 

DCE : Dichloroethene 

PCB : Poly chlorinated biphenyl 

PAH :  Polycyclic aromatic hydrocarbon 

PCB : Poly Chlorinated Biphenyl 

MG-RAST : Metagenomics annotation subsystem technology 
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PCoA : Principal coordinates analysis 

RD : Reductive degradation 

EC : Electric conductivity 

ORP : Oxidation reduction potential 

DO : Dissolved oxygen 
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ʤ 1ʢ�

̒̀�

20©ʴ«΄NPńɬɅǮĐ5͔Ʀͺ5_s�ŷ?ʑŐiłő ń¦ȥ Ⱥȵȧȅ=

<?ȿĀĐ+3ɮŎĵΉU˾Ȫ-Q3J>5©ɶĤŁ:ȑ�=ğPʻH"˰TR9#

36)?ĵΉ?̢ɉ?¢7@518©ʴ>̢)63Zc�n?ɱȍ΁Į:9P5)?΁

Į>NP̒ɱȍ> 'Qȑ�=Ƹ˱΁Ǣ NC̞Ǽ¬ˑʕÆ> �9Ŗ#=ʕÆȐ̾

?œĐ"K3O*R361+95T.!ʵ 
�� ƃ?ͧ>»Ό?ǟǪiɰȷɮŎ@ćʀ

=Ύ̩U͂(5ɫŃ?»Ό@5NPΕƊ:ȶˊ*R3ɰȷUȦJ9ǧ�?ʕÆȷČU

ķV:�Q6ʵ )�äƃĂ>ńɬ"̊ɰ+3);U˒�Q;5)?œĐ@Δɹʀ=n�

¡|:9Q6+!+5)R;Ħǭ>5á!ʵ 200ƃ?ͧ:ƥɑ>ńɬɮŎ"ʑŐ*R

ˁ'9#36̴ƃ?»Ό?ʕÆȷČ>N69ȿĀĐ!7˸ͷĐ+3ɮŎĵΉU˾Ȫ-

Q3J5©ɶĤŁ> �9ɰɣŤ5ɰƮŤ=<UĨI˞ɜʙŤ4':@=%ʼɂŤ5

ǙȮŤ=<?»ǟʕÆʙŤKĨJ3ďǂʀ=ʐʞ"˰TR9�Q�(15Ŀ 1)6Ǽ̑ǟ:

@5˾Ȫ-F#ɮŎĵΉ?B;7:9Qłő ń¦ȥȧȅ?ȹĐ NCØƜ>ɛɘU

993ʐʞ>7�9̑,Q6�

�

1.1�łő ń¦ȥȧȅUƏ#̢)-ȧȅĐĥɣ?ɮŎ«> 'QƝɮ�

Ƴ�?ɰȷ>̴̪=ȧȅĐĥɣ;+95Ƞˬă5̰˪5͖͙Ŷ5ɗĐȥʷ5{�d

��]v��=<?ǔɾƦĐĥɣ"ǅ(ORQ�(2)6)?N�=ȧȅĐĥɣ@5̰

Ō5ǉȥöɭǤ̄iŻȍńſ:Ïɲ Ͷʝ*R51?¿̴?łőUȧȅ-Q�(Ŀ 2)6

1?Ƙ5ȧȅĐĥɣ@łőȿ%>Ȼ‐+9ń¦ȥ>ɋ'̲I6ȧȅ*R3ń¦ȥ@5

Ȭź5ɇȯiȺȵ>ȸR̲H5NPƇ�ʫľ>ǁǜ+9M%61+95ȧȅ*R3ȥ

ɮŎ>ɰƨ-QΗiĲ¯Ό=<?ɰɣ?ʚČiɰÍɓˌ>N69ȧȅĐĥɣ@Ƈʫľ

?ɮŎ>ǁǜ-Q6ɰɣÁŔ>K5ȥiȺȥ?˨ɾ>È69)RO?ȧȅĐĥɣ"Ŗ
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Ȥ«>ǁǜ*R5ȧȅĐĥɣUĨIȥ˨Ȥ>NPƒƲ*R3ͻ"ɾɰ-Q);>N6

95ȧȅĐĥɣUĨV4ͺ"ń¥>ͭPȳ&6G35ŖȤ«>Ɏ69�QȧȅĐĥɣ

@΍>NP͉ǣ>Ύǜ-Q6)?N�=ɮŎƝɮ>NPȧȅĐĥɣ@5Ǵû?ȧȅĒ

ňṲ�9NPƇ�ʫľ:ȧȅUƏ#̢)-);>=Q�(2)6�

�

1.2�ǧǼ> 'Qłő ń¦ȥȧȅUĨIȥɮŎ˰Ǚ?Ȝģ�

ǧǼ> 'Qłő ȥɮŎ˰Ǚ?Ȝģ@51870ƃƘĔ>Ʉˣɔźȸň?͝ȧȅ�̥

Ŵ͜Ȣ³Â	U@,J;+3͜Ÿƌȥ>NQ̰ɲń?ȧȅ>ʣUɾ-Q�(3,4,�˳ 1)64

Ŗîũɻ:9Qȥ×ɻ5ʤ´ȥ×ɻ5ĹǧŽ0V1%5ZtZZtZɻ?ɾɰUĠ

'51967ƃ>îũůʧŊǼȱ��ɮŎŊǼȱ?Ǥ˰51993ƌș	"ÿŧ*R361?

Ƙ51970ƃÀ>@Ȁº͐ȨȀĒ?͜*�Ňʡ̧ń?ïÓd����͖͙Ŷ	ȧȅ"ʒ̉

*R361970ƃ>@5̰ɲń?łő?ȧȅͪșʥ>ͨ-QȱƗ NCîðɲȥň?ȥ

̟ȧɒ?ͪș>ͨ-Q);UŧJ3ȥ̟ȧɒͪșȱ"ÿŧ*R361?Ƙ51991ƃ>

@5łő?ȧȅ>!!QɮŎŊɊ?̄ŧ51993ƃ>@ǧǼ?ɮŎǙʧ?ȊƅUŧJQ

ŊǼȱ:9QɮŎŊǼȱ"ÿŧ*R361994ƃ>@5ȥ“Ěȥ?ȹȥöɭ>È�Ąα

ʀ>ɰƲ+5ɾa�ƦUǶ-Q);ʥ"ɺTR9�QǶȖ��g�Đĥɣ"ȥ“ȥ!

OȌ÷*R5ɤŧȥ“þȥßũ?ͪș?3J?ȥ“ȥɉ5ńň?ȥ̟?Öì>ͨ-Q

ɤýǏˎ NCȥ“Ěȥȥ̟Öì³ȍ?ŨǤ?Ṍ>ͨ-QȱƗ"ÿŧ*R361?

Ƙ5ń¦ȥ?ȥ̟ȧɒ>!!QɮŎŊɊÜ?̄ŧΙ1997ƃΚ5uZ_bl�Όůʧɤ

ýǏˎȱ?ÿŧΙ1999ƃΚ>ˁ#5łőȧȅ?ɥȰ?ƹǓ5łőȧȅůʧȱ"ÿŧ

Ι2002ƃΚ*R362009ƃ>@5ń¦ȥ îðɲȥň> 'Qȥ̟ȧɒ>!!QɮŎ

ŊɊ΅ʄ?̷ĉ œǱ"=*R52013ƃ>@ȀǧǼŖͽɖ>NQǘŰƦɣ̟?˵ũU

Ġ'9͊ɲͰŔ;=69�3ǘŰƦɣ̟"ɮŎŊǼȱE̷ĉ*R36)?N�>5̴

ƃ?Ƴ"Ł@5ŕ%?ɮŎȧȅ;1?ͪͰůʧUˍP̵+9�Q;��Q6�
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�

1.3 ǧǼ> 'Qłő ń¦ȥȧȅ?ɫɥ�

ɮŎʇ?̞Ǡ>NQ;łő ń¦ȥȧȅ@͖͙Ŷ5̰˪5ǔɾƦǶȖĐĥɣ>ø'

ORQ"5ɤ>5ǔɾƦǶȖĐĥɣɳǿ?ȧȅ"ȿĀĐ+9�Q�(4)6ǔɾƦǶȖĐ

ĥɣ>7�9@5md���t�5ĹōĐɗʷ51,2-md��]t�51,1-md��]

v��5ln-1,2-md��]v��51,1,1-{�d��]t�51,1,2-{�d��]t

�5{�d��]v��(TCE)5y{�d��]v���(PCE)5��q�5	�(/md

������"łő!OͰě-F#ů̘?Đĥɣ;*R9�Q61?«:K5ɫŃ5

ǴKń¦ȥȧȅ?ŋī³Ð"ŕ�?@5PCE NC TCE:9Q�(4)6�

�

1.4�ǔɾƦǶȖĐĥɣ?ɤƟ�

ǔɾƦǶȖĐĥɣ@5ȥNPKȣ͖"Ŗ#�3Jłő?ȿ�ʨƶ>ʚČ+5ȧȅU

ͤǸʀ>Ə#̢)-àħ"9Q6ɤ> TCEȧȅ@51970ƃ> US> �9ûJ9ŋī

*R9Áǿ5|Zx5ǧǼU@,J;-QĤŁ:Ŗ#=ĵΉ;=69�Q�(5)6TCE

?Ïɲ@ 1920ƃÀ!OŞGP5¬=ɲ̻@͙Ŷ?ȶȹăi|�Zd�¡~�eɋă=

<?Żȍø͗UŞJΏİø͗ḭȍø͗=<>KƁƇ%Ïɲ*R9#3�(6)6Łʹ"

VʐʞȖͨ?ŋī>NQ;5TCE@ 1O%�{>ů+9ɾ"VƦ"9Qɣ̟;+9

øΌ*R9�Q(7)6ĐŤɣ̟̆ÓʐʞȖȐ>NQ;5TCE@«Ȅʖʼƺÿ?Îɲ"9

P51?ǯ;>N695Ͷ«Ĉ?ȗŝ5Έɽ5̃ưĶŚ=<?ɼɥUĪ-Q);"ʒ

̉*R9�Q6�[ni�w{Uɲ�3ČɣŨΓ:@5˔ʹ˖?œƦiŐȝ5˚˜E

?Ɠ΂5ʲŢǝ?ɃųḯČƦ?Ë¦5ǈ¯«?ȝ¸ɩ?¥ǩ=<?ɰȟȢƦ"ɰ,

Q);"ŋī*R9�Q�(8-14)6�

)�+3ŕȑ=ȢƦUǶ-Q>KͨTO.52005ƃ?z¡t>NQ;©ɶ? TCE?

Ñʾ͘@ 6.7×105{�:9P5ȼ̜͘@ 4.3×105{�>¥Q);"ŋī*R9�Q6ʼ
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ɂɱȍʇ?ĐŤŻȍʿ́>NQ;ǧǼ> 'Q TCE?ɰɱ͘@ƃ�Ƀųàħ>9QK

??5ɫŃ:Kƃͧ 5£{�? TCE"ɰɱ*R9�Q6ɰɱ*R3 TCE?¢͏@̮

÷*R9�QK??51?ŖĔ@Łò:Àǳ���ĥƲĚǠi˙˘ȶȹă=<;+9

ȼ̜*R9 P5ɫŃK TCE>NQȧȅ?Ęͱ"ţŃ+9�Q�(14, 15)6�

�

1.5�ȧȅĐĥɣ?ȹĐǣȱ�

ɤ>ȿĀ=ȧȅUƏ#̢)+9�Q TCEUÐ>;PȹĐ?ǣȱU̶FQ6łő 

ń¦ȥȹĐ?ǣȱ@51Ƣƥůʧ2;1Ƨ­ůʧ2? 2ʜΌ>øΌ*RQ6ª˓;K

ͺȥ=<>NPȧȅĒň"ǁŖ+=�N�ůʧ-Q);Uʄʀ;+9 P5Ƣƥůʧ

@5Ƨ­ůʧ"̽i!>˰�);"÷ǿ=�Ōĥ>ŨǤ*RQ6ȧȅĐĥɣUğPͰ

%3J?ǣȱ@5ɣɭöɭ5ĐŤöɭ NCɰɣöɭ>øΌ*RQ�(16-20)6�

ɣɭöɭ;+9@5łőanĩƏȱ5ń¦ȥǑ(ȥȱiłőǊāȱ"ǅ(ORQ6

¬>)RO?ɣɭöɭ@ȷƦɗĩʉ;ʻHĥT/9ŨǤ*RQ6łőanĩƏȱ@5

G.łő>·Ƶi���Ūˎ+9§ΐįſ>ţŃ-QȧȅĐĥɣUń¥>ĩƏ+5

1?Ƙ5ȷƦɗUɲ�9łőan«?ȧȅĐĥɣUĩʉ Ͱě-Qǣȱ:9Q6ń¦

ȥǑ(ȥȱ@5·Ƶ=<Uɲ�9ȧȅ*R3ń¦ȥUń¥>ȩH9(9�Ǒ(ȥ	51

?Ǒ(ȥ>ǰȤöɭiȷƦɗ>NQĩʉöɭUŨǤ+9ȧȅĐĥɣ?ͰěU˰�ǣȱ

:9Q6łőǊāȱ@5ȧȅłőUǊā+5ĚÊˎK+%@ĚÊˎŔ> �9ȧȅĐ

ĥɣU΍Ĉ°ɠ5ĉɟ°ɠ5ʎɕöɭΙȥįĝƢ>NQɟ]��c¡Uþɲ+3ȧȅ

ɣ̟?ǔɾΚiȷƦɗUɲ�9ȧȅĐĥɣUĩʉͰě-Qǣȱ:9Q6ĐŤø˾@ł

ő;ń¦ȥUů̘;+9ŨǤ*R9 P5͔Đ ͎æ ˿ŠĝƢUþɲ-Q6�

ĚÊˎ> 'QĐŤø˾@͛ʮ>NQȧȅĐĥɣ?͔Đi�e�l[�>NQȧȅ

Đĥɣ?§ɋĐ"9Q6ĚÊˎŔ:@5t�d=<Uɲ�9ȧȅ*R3ń¦ȥU͔͒

p��¡ni˥Βǥ��Xd��X�|˛=<?Z_�¹ǒȕ˘>‐ͅ*/9ȧȅĐ
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ĥɣ?ͰěU˰�ǣȱ"9Q6ɣɭöɭ NCĐŤöɭ@5ΕɓƊ?ȧȅĒň?ȹĐ

>͊+9�Q"5ŨǤĢ˗=ʫľ"ɧ%5hn{"ĆΕ>=Qàħ"9Q6�

ɰɣöɭ@5ƞɰɣiȋɣ=<"ǃ7ĐŤɣ̟?ø˾˗ĈUþɲ+9ɮŎ«>ǘ÷

*R3ȧȅĐĥɣUø˾ ɚȢĐ-Qǣȱ:9P5�Z_��zY]¡l��;ĭA

R9�Q6�Z_��zY]¡l��>@5�Z_n�¡l�e5�Z_��zY�

e5�Z__¡e��y¡l��5�Z_nyY���¡l��5�Z_�Z�5�

WZ{��zY]¡l��i�Z_�Xdt¡"9Q�(20-22)6�Z_n�¡l�e

@5ſȥŷNPń¦?͏ø> �95ń¦ȥ?͔ʷɓƊUŏĉ*/5łőƞɰɣː?

ɰø˾˗U¥ǩ*/9ȧȅĐĥɣUø˾-Qǣȱ:9Q6̄́"ūǫ:9Phn{K

Ë%ƺ�ORQþɘUǃ76�Z_��zY�e@5ſȥŷ?łőƞɰɣ>͔ʷUÑ

ʾ-Q);>NPȧȅĐĥɣ?ø˾UṌ*/Qǣȱ:9Q6�Z__¡e��y¡

l��@5ŉΑ+3ø˾ƞɰɣUȧȅłő>űë-Qǣȱ:9P5ʍǸͧ:ȧȅɣ̟

?Ͱě":#Qɘ"åR9�Q6�Z_nyY���¡l��@5͔ʷiŊ̟Uȧȅ

łő>Ɂĉ+9łʉ?ø˾ƞɰɣ>NPȧȅĐĥɣUø˾-Qǣȱ:9Q6�Z_�

Z�@5ȧȅ*R3łőUǊP̵+9łőƞɰɣ?ȷƦĐ>ơ˹=Ŋ̟i͔ʷ=<U

Ɂĉ+95ȧȅĐĥɣUȹĐ-Qǣȱ:9Q6�WZ{��zY]¡l��@5͖͙

Ŷ5PCB5PAH=<Uů̘;+9 P5ȋɣ?͓ʷ=<Uɲ�9ȧȅĐĥɣUĺĞ5

Ͱě-Qǣȱ:9Q6�Z_�Xdt¡@5ĚÊˎŔ:?n��¡iȥȒ�Xdt¡

>NPȧȅjZ{!O%H¥(OR3ń¦ȥiłőUȹĐ-Qǣȱ:9Q6�

ɰɣöɭ@ËɓƊ:łőȿ%?ȧȅĒň?ȹĐ>ů+9Ƕċ:9P5*O>hn{

KɣɭöɭiĐŤöɭ>ȣF9Ë�);!O5̴ƃ5͗ŔŨΓjZ{Uɲ�9ȑ�=

Ũ̅ŨΓ"˰TR9�Q6�

�

�
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1.6��Z_��zY]¡l��?ŨǤÐ�

¬>�Z_nyY���¡l��i�Z__¡e��y¡l��@łőiń¦ȥ?Ø

Ɯ>ɲ�OR9�Q6łőiń¦ȥ@5šȤɮŎ:9Q3J DehalococcoidesŶʹ˦5

�t�̞ĐƦʹ˦=<?šȤƦʹ˦Uɲ�9ȹĐ-Q);"¬ȸ:9Q�(21)6ƂƲ 20

ƃ>ʼɂɱȍʇ?��m\d{: DehalococcoidesŶʹ˦UĨIh�r¡lXUɲ�5

ōʷĐ]v��>ȧȅ*R3ń¦ȥ NCłőUȹĐ-Q̇Γ"ŨǤ*R36ƂƲ (�

ƃ>@ōʷĐ]v��ΌUø˾-QšȤƦ˦�(Dehalococcoides mccarti UCH007Ȉ N

C Sulfurospirilum sp.UCH001Ȉ	�Uńʃ>ʅǍűë+5łő NCń¦ȥ«>ţŃ-

QōʷĐ]v��U]v��>G:ø˾-Q̇Γ"ŨǤ*R9 P5ƞɰɣ>NQȧ

ȅĐĥɣ?Ͱěǣȱ?ͦɾ"́JOR9�Q6+!+="O5)RO?šȤƦʹ˦

@5ø˾>ǭͧU˹-QōĐ�~�=<´αʀ=ȧȅĐĥɣUɰƲ-Q);"ǄǕ*

R9 P5Ƕũ=«ͧÀ̓ɱɣUɰɱ+=�ƞɰɣ>NQȹĐǣȱ?ͦɾ"ǷGR9

�Q�(23)6�

�

1.7�Rhodococcus jostii RHA1?ɤƟ��

´αʀ=ȧȅɣ̟Uɱɰ/.ōʷĐ]v��ΌUø˾:#Qƞɰɣ;+9 RHA1Ȉ"

ȳʄ*R9�Q6RHA1Ȉ@5Actinobacteriaͥ RhodococcusŶ>øΌ*RQe��ͲƦ

ʹ˦:9P5γ-��q��bjd��|>NQȧȅłő!Oĕ͸*R36ōʷĐ]v�

�Ue�_bl�͔;´͔Đɗʷ>Ŧì>ø˾:#QƦ̟UK76RHA1Ȉ@5¼ǧG

:͑úȪŧ*R3«:ǴŖ?ʹ˦g��UǶ+5ˇɥȅˤÍ>͑ˎ*R3 9,702,737 bp

Ι67ΘGCĨ͘Κ NC 37?ˇɥ��n�|!OȐƲ*R9�Q6RHA1Ȉ@ 9,145?

t��d̟Uh¡|-Q͍ÇŢUǃ7);"ǎŧ*R9 P5_blg}¡qΙ203Κ

 NC�a¡qΙ192ΚUŕ%ĨI);"ɤƟʀ:9Q6_blg}¡q?ŕ%@5˥
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ΒǥĐĥɣG3@ny�Z|Uø˾-Q;²Ɇ*R9 P5ɤ>ƐĈ=��ōĐ��\

~�ø˾˗;?ͨ―?ʐʞ"́JOR9�Q�(25-27)6�

�

1.8 ƞɰɣ>NQ�Z_��zY]¡l��U˰�ʹ?ĵΉɘ�

RHA1 Ȉi Dehalococcoides Ŷʹ˦=<?ƞɰɣUɲ�3�Z_��zY]¡l��

@5Ƈʫ:ËɓƊ?ȧȅɣ̟UͰě-Q3J>Ƕɲ=Ƹ˱:9Q6+!+="O5Ïɲ

-Qʹ>ɷƬ-F#ɘ;+9ɮŎE?Ɠ΂"ƱƤ*R9�Q6ɮŎʇ@5þɲƞɰɣ"

»?ÝƋ>¨�QƓ΂5þɲƞɰɣ"ɰƮʳ>¨�QƓ΂5þɲƞɰɣ?ɮŎ«:?Ȟ

ɷ5ȇΑø;+9ȳë-Qɣ̟?Ɠ΂5Ƕũ=ø˾Ʀɰɣ?Ɠ΂5̸̮ ÖʪʥÎȍ?

ŨǤ>ǋQɮŎƓ΂51?¾? 77?΅ʄ>ø'5)RUǐĴ+9�Q6)R>ůƢ-

Q3J>5�Z_��zY]¡l��>ʹ+9@5łőƞɰɣ?h��~yY?œĐ5

þɲƞɰɣ?ȧȅjZ{> 'QǅČiͨ¨+9�Q͓  ̫À̓ʼ̨U˄ˏʀ>̏FQ

);>NPɮŎE?Ɠ΂ŬÓ-Q);"ȦJORQ�(15)6�

�

1.9�ƞɰɣh��~yY?Ȑ̾˾Ȃ NCȖ˗˾Ȃ?Ʒȱ�

łőƞɰɣE?Ɠ΂U˾Ȃ-Q3J>@5ƞɰɣh��~yY?Ȑ̾˾ȂiȖ˗˾Ȃ

=<ʜ�?ǣȱUʻHĥT/9Ïɲ-Qơ˹"9Q� (2,� Ŀ 3)6Á¦5)RO?Ʒȱ?

ɫɥ>7�9ȏ̍-Q6�

�

1.9.1�ƞɰɣh��~yY?Ȑ̾˾Ȃ�

ʳʿŤʀ�¡`¡?øŢʀŕȑƦ>Ŋ8%ŉΑͿÒţʀ=h��~yY˾Ȃ@5ȧ

ȅjZ{?ƞɰɣh��~yYȔFQǶɲ=ǣȱ:9Q6n�¡�j��~w{

rRNA��¡`¡@5ƞɰɣ>Ƈ%Öţ*R9 P5ʳʿ˾Ȃ?3J?ȓɊ�¡`¡:

9Q61R>ĉ�95ø˾˗=<ɤǶ?ƞɰɣ> 'Q˗ĈȔFQ3J>ȑ�=ɹ



 
 

8 

ĐÀ̓�¡`¡͍ÇŢKÏɲ*R9 P5ƞɰɣː?ȐƲ;Ȗ˗;��ª΀!Oƞɰ

ɣh��~yYUɭ˾-Q);"Ģ˗;=69�Q6)ROȔFQ3J?ǣȱ;+

9Á¦?Ƹ˱"þɲ*R9�Q�(2)6�

 d�¡��Z���¡;l¡d]�n�

d�¡��Z���¡ȱ@5ŕȑƦ˾Ȃ?�Z_~X?Λ7:9P5ɫŃKƇ%Ïɲ

*R9�QƸ˱? 17:9Q6)?ǣȱ@5ɤŧ?ɮŎ!OĺĞ*R3 DNANP PCR

:ŏƁ*R3ʳʿʀ=�¡`¡?d�¡~�e>Òţ+9�Q6PCR :ŏƁ+3͍Ç

ŢU�dt¡>d�¡~�e+95Z�j¡{?l¡d]�nU˰�5Ǧʌ?z¡t¡

�¡n�GenBanki Ribosomal Database Project: RDP=<	?͑úƪŋ;ȣ̬+9ƞɰɣ

?ĦŧiȪŧU˰�6ɮŎj���!O?d�¡��Z���¡?l¡d]�n@5Ě

ȉɰɣ?ŕȑƦ>7�9͖˹=ƪŋU¨�Q6+!+="O5ñņʀ= 16S rRNAĨǶ

?d�¡��Z���¡@51,000 NPKų=�͑úUĨH5̇Ǡ«?ƞɰɣŕȑƦU

ēø>˾Ȃ:#=�6)?Ʒȱ@ͮɶ"9Q3J5²Þʀ=ƞɰɣŕȑƦ?˾Ȃ>+A

+Aɲ�ORQ�(2)6�

 ͍Çʀ�Y�a¡���{ȱ�

)R@5ɮŎ DNA!OŏƁ*R3 PCRɱɣ?ʅǍøȂ>Ŋ8�9ƞɰɣː?���

WZ�UɰƲ-QƸ˱:9Q6¢ˢ>5)?Ʒȱ@5̳̽:9P˸ǝ?̇Ǡ?Ħǭø

Ȃ"Ģ˗:9Q5ƞɰɣː˯?Ɠ΂iżɹUǪO!>-Q);":#Qĝ΀5ơ.+

KʅǍʀ=øΌŤʀɤƦU¨�QK?:@=�6+!+="O5ȧȅjZ{> 'Q

ƞɰɣͶļ>ů-QͿɰɣʀ ɰɣʀĻŢ?Ɠ΂?̆Ó> �9ɤ>͖˹=Ʒȱ:9

Q6)?Ʒȱ@5œƦG3@ɅƊĎ͑g�ͼȤȴČ�(DGGE/TGGE)>øΌ*RQ6)

?Ʒȱ@5ɤɹʀ=øŢ͘�¡`¡�16S rRNA=<	 U PCRŏƁ+5ƛOR3 DNA

ǡɡU DNAœƦă?ʅˇĎ͑iɅƊ>NQʅˇɅƊĎ͑"9Q 2αæ��Xd��

X�|g�«Uɲ�95͏øʀ>ˮ˾+3´Ǽ͢ DNAøŢ?ͼȤȴČʚČƊ?Ë¦
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>Òţ+9ø͸-Q6DNAǡɡ?ȼŚUͪ&);; 1Ǽ͢ɰƲ?3J>5PCRŏƁ?

ʹ> (0�50�d�_v|ͤ?Ε GCĨǶ͑ú" 5’ǻʣ>¿ĉ*RQ6ŏƁ*R3 PCR

ɱɣ@5ͤ*" 500 bp>ÿͮ*R5͑ú?͈�>NPɰ,Qˮ˾ǅČ>NPø͸*R

Q6�

)?Ʒȱ?z��w{@5ƞɰɣːɳǿ?͑úƪŋ@5�%O!?ƞɰɣ> �9

ʳʿŤʀĦŧ?3J>ēø=ōŊ͑ú?ͤ*"ƛOR=�ɘ:9Q6B;7?ƞɰɣ

?��vh�¡? rRNA?͑ú§Ņ¢Ʀ"5g�«>˸ǝ?��|Uɰ,*/5ͅą

̆ÓUű%6G35ɹ=Q 16S rRNA"Ħ,ˮ˾ɘUǃ69�QĢ˗Ʀ"9Q3J5

Ħ,Êˎ>��|UƒƲ-QĵΉK9Q6ĉ�95DGGE?ĵΉ@5��|ƐƊ"Ǽ

ǿ?ƞɰɣ����¡l��UĝǬ+9�=�Ģ˗Ʀ"9Qɘ:9Q6Ħ,ƞɰɣ?

��vh�¡?͍ÇŢ"Ɛ���|ƐƊUʓ-);:ŕȑƦ?ͅŲ̆ÓUű�9+G

�;��ĵΉɘ"9Q�(2)6�

 Amplified Ribosomal DNA Restriction Analysis (ARDRA)�

ARDRA@5ʭĕ:̜ɲůċȃ"Ε%̳̽>h��~yY���WZ�ŬÓ-Q3

J>ͦɾ*R3ǣȱ:9P5ȧȅjZ{?ƞɰɣh��~yYȔFQ3J> T-RFLP

i DGGE=<?Ʒȱ;ð>Ïɲ*RQ);"ŕ�6PCRŏƁ*R3 16S rDNAǡɡU

ÿ͓ͮʷ:öɭ+951?ɱɣUg�ͼȤȴČ:ø͸-Q6ɹ=Q DNA͑ú@5ɹ

=QŌƶ:ùǡ*R9h��~yY˾ȂU-Qə?ŀǶ?�Y�a¡���{UɰƲ

-Q6g�ɥ:?h��~yY rDNA�t¡�@5Ïɲ-Qÿ͓ͮʷ?Ɠ΂UŖ#%

Ġ'Q6ARDRA?��|�t¡�@5d�¡�?nd�¡~�eiƞɰɣh��~

yYȐ̾?Ɇŧ>Ïɲ-Q);":#Q6ARDRA@5ƞɰɣȐ̾?œĐUȌ÷-Q

3J>Ƕɲ=ǣȱ:@9Q"5˸ͷ=��|�t¡�"ɰƲ*RQ3J˸ͷ=ƞɰɣ

h��~yYUȚʒ=˾͕U-Q);"͹+�6G35Ǻʌ? rDNA͑úUů̘;-

QŌĥ5ÿ͓ͮʷ?Ǵ͊Đ"+A+A͹+�;��ĵΉ"9Q�(2)6�
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�

 Terminal Restriction Fragment Length Polymorphism (T-RFLP)�

T-RFLP@5ƞɰɣh��~yYʐʞ>Ƈ%ɲ�OR9�QƷȱ:9P5Ǘˣ*R3

ADRDAȱ;Êˎ¿'ORQ6T-RELP:@ 5’ǻʣ"˭êȓ̔*R3��Z�¡UÏɲ

-Q);" ADRDA;?͈�:9Q6)?Ʒȱ:@5PCRɱɣU˸ǝ?ǻʣÿͮǡɡ�

(T-RFs)UƛQ3J>ÿ͓ͮʷöɭ+5Εø˾˗g�ͼȤȴČ>NPø͸5Ģ˼Đ5ŧ

͘Đ-Q6ƛORQͼȤȴČ���WZ�@5̡̦̓͸"ɹ=Q¢―?�¡d;+9

ƞɰɣːͶh��~yYUʓ-6˭êȓ̔*R3��Z�¡UÏɲ-Q3J5øȂ@

ÿ͓ͮʷöɭ*R3ǻʣ?H>ÿͮ*R5��|�t¡�Kĕʶ>=Q6)R>NP

˸ͷ=h��~yY?˾Ȃ"Ģ˗>=P5ĤĢ˼Đ��|" 16s rRNA?͑úUh��

�t¡¥:1?ΌÉƊUǄȓ>+9øΌ+3ǭ>ƛORQĕÊ:9Q OTUG3@

rRNAUh¡|-Q͍ÇŢUĨIǡɡUȌ÷+91?�t¡�˳-��tZ�U˳

+5ƞɰɣͶļ?ŕȑƦ>ͨ-QƪŋKƛQ);":#Q6�

T-RFLP:@5˞ČĐ*R3Ȍ÷lny�;b����¡ͼȤȴČUȷɲ-Q);>N

695¾?ƷȱNPKȿ�˾ãƊ:�Zn�¡�w{=ƞɰɣh��~yY?ŧ͘˾

ȂU˰�6)?Ʒȱ@5Ε�ʲƊ;ƭƊUǃ69�Q"5̇Ǡ!O? DNA?ƿ÷ȱ

>Ε%Òţ+5!7 16S rRNA�¡`¡? PCRŏƁ@ PCR�ZXni�~�¡j��

�Z�¡?͌ƽ>Ɠ΂UĠ'Q);"ȗɘ:9Q6G35ɹ=Q͓ʷ@ɹ=Q�Y�

a¡���{UɰƲ+5ĉ�9ÿ͓ͮʷ>NQ§Ŧì=ȼĐǡɡ@ŕȑƦ?ͅŖ̆Ó

Uű%3Jÿ͓ͮʷ?͌ƽ@͖˹:9Q6DGGE/TGGE;ȣ̬+3ʹ?ȗɘ@5��

e��{?ĕ͸"͹+%5Ŗƾ@͑úȪŧ?3J>@ʍ-$5ɰƲ*R3 T-RFs!O

͊ù=ʳʿŤʀƪŋUȌʸ-Q);"͹+�);:9Q�(2)6�

 Length Heterogeneity Polymerase Chain Reaction (LH-PCR)�
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LH-PCR@5͍ÇŢò?ʟɜœɹ?3J>ɰ,Q˞ɜͤŕņ>Ŋ8%ɹ=Qƞɰɣ"

Ēý*RQɘUͰ# T-RFLP;É3Ʒȱ:9Q6)?Ʒȱ@516S rRNA�¡`¡?̣

Ģœ·ňUȓʀ;+5ɤƟʀ=���WZ�UǐÑ-Q6LH-PCR?ʹ5˭êˤʷU

ɲ�9 DNAUŏƁ-Q6�¡dƐƊ@51?ɤŧ?X���h�?ʆůţŃ͘>ȣ

Ð-Q6T-RFLP;ȣ̬+3ʹ?þɘ@5ÿ͓ͮʷöɭUơ˹;+=�3J5PCRɱ

ɣUʅǍ˭êȌ÷ĸ:˽ŭ-Q);":#Qɘ:9Q6z��w{@5ʳʿŤʀ>ɹ

=QøΌː"Ħ,ͤ*?X���h�UɰƲ-QĢ˗Ʀ"9P5˸ͷ=X���h�

�¡diŕȑƦU˾Ȃ:#=�ɘ:9Q�(2)6�

 Ribosomal Intergenic Space Analysis (RISA) 

RISA@5n�¡� 16S rRNAj��~w{;�¡m 23S rRNAj��~w{?͍ÇŢ

ͧn�¡j¡�(IGS)·ň?¢͏? PCRŏƁ>Òţ-Q6IGS·ň@ʜ>Ƣ,9ǶƬ=

͑úiͤ*�(50�1500 bp)?œČƦUǃ69 P5ƞɰɣ?Ŷʜ?ĦŧUūǫ>-Q6

ȧȅjZ{?ƞɰɣh��~yY˾Ȃ> 'Q RISA?͊ɲ@5��r0�ͧ?͍Ç

Ţͧn�¡j¡͑ú?z¡t¡�¡n"ͮOR9�Q3J5iiÿͮUĠ'Q6*O

>5ɮŎƞɰɣUů̘;+3Ōĥ>@ RISA?͑úœČƦ"Ŗ#-$QĢ˗Ʀ"9

Q6RISA?øΌŤʀø˾˗@ 16S rRNANPKΕ%5Ϳƀ>˸ͷ=h��~yY��

�WZ�UɰƲ-Q);":#Q);"ǸƖ*R9�Q6)?Ƹ˱?˞ČĐ�¡m�

�KþɲĢ˗:9P5ȓ̔*R3��Z�¡?˭êɾêUɆŧ-Q);>NP PCRX

���h�?ţŃ͘ NCjZo"Ȍ÷:#Q�(2)6�

�

	�,�
� ƞɰɣh��~yY?Ȗ˗˾Ȃ�

ʳʿɾɰʀ=�¡`¡!OƞɰɣːͶ?̈ʹ=ƪŋ"ƛORQN�>=P5¾?ɹ

ĐɤɹʀȖ˗͍ÇŢKȧȅjZ{> 'Qɹ=QɮŎ>ţŃ-Qłőƞɰɣ?Ȗ˗ʀ

=˗ĈUȌ÷-Q3J>Ïɲ*R9�Q6ƞɰɣh��~yY?Ȗ˗���WZ�>
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NP5ƞɰɣ?ʳʿ?Ȗ˗Uͨ―¿'Q4':@=%5ȧȅĐĥɣ?ɰÍœǒ>ʝȎ

ʀ>ͨ¨-QK+%@ǖ͑ʀ>Ɠ΂U¨�Qɤɹʀ=ƞɰɣe�¡�>ů-QǢ+�

ʌ˺UƛQ);":#Q6;%>ŉΑͿÒţʀ=ȑ�=X��¡v:9Q PCR�¡

n5X�Z�¡n5�nn�d{��{�¡�¡n���t��y_�dn	5�Zn�

¡�w{l¡d]�n�¡n��t{��nd��{�dn	@5̴ƃ5h��~yY

?Ȗ˗˾Ȃ>ɲ�OR9 P5ƞɰɣ?À̓?ŕȑƦUɭ˾-Qə?͖˹=ƪŋUǐ

Ñ-Q�(2)6�

 qPCR�

qPCR@5Ȗ˗͍ÇŢ;øΌ͍ÇŢ�¡`¡?ɾɫ;øž>7�9̳̽:Țʒ=Ɇŧ"

:#QǢ+�Ƹ˱:9P5ȧȅjZ{?�Z_��zY]0l��«?ƞɰɣh��

~yY?uZ}�wd=Ȗ˗?�~t��e;ɹĐȷƦ?̆Ó"Ģ˗:9Q6PCR«

>�X�tZ�>ŏƁUȌ÷-Q);":#5X���h�@ĝƢ?ǨǸǄǝͨǝǸ

>ɤɹʀ>ŧ͘Ģ˗:9Q6PCRĝƢ?ɰƲɣ?͘>ͨÔ-Q˭ê͘UjZd�?ʺ

±ǭ>́Ɇ-Q6qPCR?þɘ@5̽Ɗ5ƭƊ5ʲƊ"Ε%5˞ČĐ":#Qɘ:9

Q6+!+5qPCR@͍ÇŢ͘Uŧ͘-QK?:9Q);!O5ƛORQʽȃ@ơ.+

Kɤŧ?ɆŧĢ˗=ƞɰɣȷƦG3@͍ÇŢɾɫUͨ―8'ORQK?:@=�6ł

ő NCȥ̇Ǡ!Oƿ÷*R3 RNȦǠ@Ğɩ"Ë%5+A+AȚʒ=łőƞɰɣͶ

ļU˳*=�6G35ŏƁĝƢ>Ïɲ*RQɤɹʀ=��¡�@5ɮŎ̇Ǡ«>ţŃ

-Q͑úŕȑƦU˄ˏ:#=�ŌĥK9Q�(2)6�

 �Zd�X�Z�

�Zd�X�Z@5vw�¥>ŕǝ?ȉ͔"¿ʉ+9 P5ɮŎ̇Ǡ«?˸ǝ?͍

ÇŢUĦǭ>Ȍ÷-Q);"Ģ˗:9Q6�Zd�X�Z@5ŀÍǖǃÍ>ʅǍ¿ʉ

+3ʆ˶ DNA��¡��(500~5000ōŊͤ	G3@_�i�d�_v|�(10-75 bp);5

̇Ǡ«?ʆ˶ʀ= DNA/RNA;?�Z��uZq¡l��U˰�6ƚǿ?˛Uɲ�3
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�Z��uZq¡l��;ȣ̬+95�Zd�X�Z@ŲņĐ*R9�Q;��þɘ

"9Q6*O>5X�Z¥?ĕ¢?�n�wv��¡�?ţŃ>N69��¡�?ȓ

ʀɤɹƦ"ǀÖ*R5͑úɤɹʀ=le}�UͿɤɹʀ=le}�;Ēý-Q);"

Ģ˗;=Q6�Zd�X�Z@5ɮŎƞɰɣŤ;%>ɰø˾>ͨ¨-QƞɰɣͶļ?

Ħŧ;ɰƮʳ:?ƔĆ?ʐʞ> �9ƲȃU9(9#36¢ǣ5�Zd�X�Z@ŕ

%?ɮŎ:ǖ͑ʀ=Ͷļ?HUȌ÷-Qɘ5Ǧʌ?͑ú?ɤɹʀ=Ȍ÷?3J>��

¡�"̄́*R9�Q3J>Ǻʌ?͑úUĨİǠ:@̌63le}�UɰƲ-Qɘ

"ĵΉ:9Q6*O>5łőiȥ=<>ĨGRQ���͔=<?ǶȖ͔"�Z��u

Zq¡l��Uͫũ-Q);Kŋī*R9�Q�(2)6�

 ťŧĦÊÍ��0��e (SIP)�

ƞɰɣː>ťŧĦÊÍ�(13C=<)UğP̲G/Q);>NP5ȷɾ>Ʋͤ-Qƞɰɣ

ːŬÓ:#QƷȱ:9Q6ʹ˖ò>ğP̲GR3ťŧĦÊÍΙ13CΚ>NP5DNA

"ȓ̔*RQ6ōĐpl[�ȫȡ�(CsCl)Uɲ�9 12C!O 13CUøŢ?Ŗ#*:DQ

�ø'9 13C:ȓ̔*R3 DNAU5d�¡��Z���¡Ƹ˱i�Y�a¡���{

>N69˾Ȃ-Q);>NPƞɰɣ?ĦŧU˰�);":#Q6G35̴ƃ?Z�¡

m�eiøêƸ˱?́ț>NP5SIPU FISHi���΋ƞͣ=<;ʻHĥT/Q);

:ƞɰɣ?Ħŧiƞɰɣh��~yY?ȷƦU¢ʹ˖���:̏FQ);"Ģ˗;=

63�(2)6�

�

	�,�(� ƞɰɣ? -n situ:?øž͘?Ȫŧ�

ƞɰɣ?øžU in situ:ŧ͘-Q);@5ɮŎ«:?ƞɰɣ��pnUɭ˾-Q3

J>͖˹:9Q6ƚǿ?ŉΑ�¡n?ǣȱ@5ǺŉΑƞɰɣ?øžUɆŧ-Q3J>@

͊+9�=�6�Z��uZq¡l��>Ŋ8%Ʒȱ@5ŉΑ>Òţ/.>1?GG?

ɰɭɥƮUʌQ);":#5́ ˖ò rRNA;łőƞɰɣ?uZ}�wd=Ȑ̾œĐUʌ
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Q);"Ģ˗:9Q6)RG:>5ǝŕ%? rRNA>Ŋ8%Ƹ˱"ɮŎ̇Ǡ«?ƞɰɣ

h��~yY?ŧ͘?3J>ɲ�OR9�Q6rRNAG3@Ȗ˗͍ÇŢ?t¡gw{U

ɲ�3ʅǍ in situȌ÷@5ǘŰˇiʹ˖ŧ͘?Ƹ˱?ʻHĥT/:˞ɜɮŎ«?ƞɰɣ

h��~yY?ɰƮʳ> 'QƓ΂U˽ŭ-Q3J>Ƕɲ:9Q�(2)6�

 ˭ê in situ�Z��uZq¡l���

rRNA?ȓʀ·ňE?͌ƽʀ�Z��uZq¡l��UĢ˗>-Qɤŧ?_�i

DNA��¡�Uɲ�Q6ƞɰɣʹ˖Un�Z|a�n¥>ŀŧĐ+3Ƙ5˭êȓ̔_

�i DNA��¡��(15-25 bp);�Z��uZo*/95]�˭êG3@ðɛɘ�¡k

¡΋ƞͣ¦:˽ŭ-Q6rRNAȓʀ��¡�;?�Z��uZq¡l��@5ƒƮŤ

ʀɤƟUƛORQ3JǺŉΑƞɰɣi˸ͷ=ƞɰɣh��~yY?̍ǪU-Q3J?

üǡǽǠ;=Q616S rRNA͍ÇŢ>Öţ*R3·ňG3@ŀǶ?·ň>Ŋ8% 
7?

tZ�?_�i DNA��¡�"ͦɾ*R9�Q6|�Z�K+%@e�¡�ɤɹʀ

=��¡�@5ƞɰɣh��~yY?¬˹=ƞɰɣ?ʳʿUĦŧ:#5ʜɤɹʀ=�

�¡�@5ɤɹʀ=ʜiȈ?øžUŧ͘K+%@̆Ó:#Q6FISH?ȗɘ@5��¡

�?ʜΌ"ÿͮ*R9�Q);;5ɮŎj���?˭ê�wde��|:9Q6G

35��r0�ĨǶ͘"Ë¦+3ƞɰɣʹ˖> �9ȅˤ"ēø>*R=�);5ƞ

ɰɣ?À̓>7�9?ʌ˺"ƛOR=�;��ȗɘUǶ-Q(2)6�

�

	�,�)� _�dnƸ˱?͊ɲ�

_�dn�¡n? DNAl¡d]�nƸ˱@5ƚǿ?j�a0l¡d]�n:@”

Ʋ:#=�caĕÊ?l¡d]�nƪŋU̳̽>ǐÑ-Q);!O5α©Àl¡d]

�nΙNGSΚK+%@zY¡�l¡d]�n;ĭARQ6NGS?˾Ȃ��w{�^¡

�>@5454�Z�l¡d]�n (Roche)5Misex Solexa (Illumia)5Ion torrent=<"9

Q6)RO@ΕʲƊ?l¡d]�n":#QƷȱ:9P5ȧȅjZ{?ƞɰɣġ?˾
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Ȃ5ƞɰɣ?Ȗ˗˾ȂU˄ˏʀ>ŨǤ-Q);Ģ˗:9Q61?3J5̴ƃ_�dn

Ƹ˱Uɲ�3ʐʞ"ȷɾ>˰TR9�Q�(2)6�

 �tg��dn�

21©ʴ?Ǵû? 10ƃͧ>ͦɾ*R5ƞɰɣɰƮŤ>Ŗ#=΁ǢU̢)+3_�dn

Ƹ˱?Ŋʃ;=QƷȱ:9Q6�tg��dn@5ɮŎ̇Ǡ«:þɲĢ˗=ƞɰɣg

��UôȐƲ+3K?:9P5³Ă?ʌ̔=+>h��~yY?ȐƲU+Q);":

#QƷȱ:9Q6͍Çʀ�Y�a¡���{ȱ@5ŏƁ*/3͍ÇŢ>ͨ-Qƪŋ+

!ƛOR=�3J5h��~yYU͏øʀ>+!˾Ȃ:#=�6¢ǣ5�tg��˾

Ȃ@5ɮŎ̇Ǡ!OĺĞ+3ì9? DNAUl¡d]�n ˾Ȃ-Q);"Ģ˗:9

Q);!O5h��~yYìÍU˾Ȃ:#Q6*O>5�tg��˾Ȃ@ǺŉΑƞɰ

ɣ?ɰɭʀƔĆi1RO?ɹĐ ĦĐÀ̓> 'QʆµÎɲ>7�9K͖˹=ʌ˺U

¨�Q6ɮŎ�tg���Z���¡@5Ǣ+�ƞɰɣ͓ʷiƻɰɣ̟=<U˺7'

Q3J>Ƕɲ=�r¡n;+9Kþɲ*RQ�(2)6�

 �t{��nd��{¡��

{��nd��{¡�i�t{��nd��{¡�@5ƞɰɣ mRNAUŊ>+9ɮ

Ŏƞɰɣh��~yY?ȷƦ?Ȗ˗ʀ=ʌ˺UƛQƷȱ:9Q6{��nd��{¡

�˾Ȃ@5ì mRNA?ƿ÷;ɓˌU˰63Ƙ5̹̫õ>NP cDNAĥƲU+51RO

?ōŊ͑úUȪŧ-Q6)?Ʒȱ@5ɮŎƞɰɣ?øž;Ȗ˗UʽC¿'Q3J>͖

˹:9Q�(2)6�

 �t��y_�dn�

ƞɰɣ?t��d̟?ʻƲi͘?œĐ?Ħŧ>Ƕɲ:9Q6Ǵ̴5Çʿʀ=��y

_¡�˾Ȃ"ɮŎj���«> 'Qƞɰɣː?t��d̟ɾɫ���WZ�UȌ÷

-Q3J>Ïɲ*R9�Q6)RO?1h��~yY��y_�dn2G3@1�t

��y_�dn2@52αæͼȤȴČ;̟͘øȂƸ˱?ͦɾ5t��d̟͑ú NC
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Ȑ̾z¡t¡�¡n?Ǘˣ>NP˧+�Ύ̩U;(36MALDI-TOF MS@5��v|

̟͘�Y�a¡���{Ěɭ>Ŋ8# 2αæͼȤȴČg�n�w{!OǕ÷*R3t

��d̟UĦŧ-Q3J>ǴKƇ%ÏTR9�QƸ˱:9Q6]�d{�n��¡Z

_�ĐɉU½+9ȽÍd��{e��Y¡;MSU―ʽ+3 LC-ESI-MS@5ŕʜ?ƞ

ɰɣɳǿ?��v|ǡɡUø͸+t��d̟UĦŧ-Q);":#Q6�t��y_

¡�˾Ȃ> �9MALDI-TOF MSG3 LC-ESI-MS>N69ɰƲ*R3��v|̟͘

�Y�a¡���{?Ħŧ@5t��d̟z¡t��d!OX¡`Z�Đ*RQ�

(2)6�

�

	�	��Ǽʐʞ?ɦ�;ƴɸ�

	�, :ȏ̍+3Ʒȱ>NPþɲƞɰɣ?ø˾Ȗƈ5ͨ¨+9�Q͓ʷ À̓ʼ̨?

ǎŧ5łʉƞɰɣ?Ȑ̾œĐ"̆Ó*R9�Q6ƚǿɲ�OR9#3d�¡��Z�

��¡ȱi DGGEȱ=<?ƞɰɣȐ̾?˾Ȃǣȱ@5ŉΑi PCRŏƁÒţʀ:9

P5åėʜ?Ɠ΂UŖ#%Ġ'Q);"ĵΉ:9636G35qPCRȱ=<?͍ÇŢɾ

ɫ?˾Ȃ>7�9K5ɤɹʀ=Ȗ˗͍ÇŢ?ɾɫ>ȳʄ+9Ȍ̅U˰69 P5łő

ƞɰɣìÍ?͍ÇŢ?ɾɫŬÓ:#=�;��ĵΉ"96361?3J5;PT'

Ǵ̴@˄ˏʀ>ƞɰɣ?ǅČiȐ̾œĐȔFQ);":#Q�tg��˾Ȃi�t

{��nnd��{¡�˾Ȃ"ȳʄ*R9�Q6+!+="O5͗ŔjZ{?ȧȅɣ

̟?ȹĐ> �9)RO?ǣȱUɲ�3ʐʞ@ŋīǝ"ų=%5̆Óǣȱ?ʒʡ"*

R9�=�;��ĵΉ"9Q6)?ĵΉU˾Ȫ-Q3J>@5͗Ŕ?ȧȅʨƶ?ȧȅ

ɣ̟?ȹĐU̇˰+5ȹĐ>È��tg��˾Ȃi�t{��nnd��{¡�˾Ȃ

U˰�);>N695)RO?ƷȱUɲ�3̆Óǣȱ?ǶċƦUȌ̅-Q);"͖˹

:9Q6G35)?ğPʻH@5Ǣ3=ȧȅ¥?̆Ó?ŨÐUŏi-΀!OK͖˹:

9Q61):5Ǽʐʞ:@5ʤ¢>5)?ğPʻHU˰�);Uʄʀ;+36G35
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ȹĐ?ů̘;+9@5ŁòŔ:Ŗ#=ĵΉ;=69�QōʷĐ]v��U͌Ƽ+5Ƕ

ũ=À̓ɱɣUɰƲ+=�;ȳʄ*R9�Q RHA1ȈUɲ�3�Z__¡e��y¡

l��>NP͗Ŕ TCE/cDCEȧȅjZ{?ȹĐ>È� RHA1Ȉ?łő> 'QǅČ;

TCE/cDCE?ø˾E?̚ɨUȌ̂+36G35�tg��dn˾Ȃ;�t{��nd

��{¡�˾ȂUʻHĥT/3��v_�dn˾ȂUɲ�95)?ǭ?łőƞɰɣġ

?œĐU˾Ȃ+36�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�



 
 

18 

�

�

�

�

�

�

�

�

�

�

�

�

�

�

図1. 環境問題への取り組み

・土壌・地下水汚染・化学物質リスク管理
・健康/環境影響・水質汚染・大気汚染
・物質環境動態

・生態系サービスの評価/管理
・生物多様性・生態系の把握/予測

・適応策・緩和策・気候変動予測
・気候変動影響予測/評価

生物多様性・生態系

環境汚染・健康

気候変動

自然科学に加えて法規制や倫理学・教育などを含んだ人文学の
研究を含めて解決のための多面的なアプローチが行われている

人類の生活の発展により深刻化
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雨による
地上への拡散

水蒸気

水流による拡散
生体濃縮

河川・湖沼・海洋汚染

雲への取り込みと移動

工場、農地、
排水処理場etc

〈汚染化合物〉 農薬、殺虫剤、揮発性有機化合物VOC, etc

汚染化合物は、はじめの汚染区域を越えて拡大し続ける
汚染化合物の流れ

土壌汚染

大気汚染

帯水層

風による拡散
雲への取り込む

湿性沈着

図2. 汚染物質の環境中における循環
参考資料� SURAJIT DAS, MICROBIAL BIODEGRADATION 
AND BIOREMEDIATION, ELSEVIER, 2014
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汚染サイト (地上、水中、地下)

核酸、タンパク質、脂質の直接抽出

コミュニティ解析
Diversity

Metagenomics

Clone library

Finger print
ARDRA
RAPD
RISA
DGGE/TGGET-RFLP
/LH-PCR

Sunger sequence

NGS
Pyrosequencing(454)
Iontrent
Miseq
Solexa
Helicos

Bioinfomatics
Sequence aligment/assembly/annotation

Function

Real-time PCR

Arraytecqunologies
FGA
Isotope arrays
RSGP

MIcroautoradiography

Metagenomics

Metatranscriptomics

図3. 微生物コミュニティの構造解析・機能解析の手法

参考資料� SURAJIT DAS, MICROBIAL 
BIODEGRADATION AND 
BIOREMEDIATION, ELSEVIER, 2014
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{�d��]v��5y{�d��]

v��>!!Q˻ÿŊɊ̄ŧ�

ȥ̟ȧɒͪșȱ?ǗȚ�ń¦ȥȧȅ?

ǺɜͪșʥUÿƊĐ	�

1948 ̰ȍğˈȱÿŧ� 1990 
ȥ̟ȧɒͪșȱ?ǗȚ�ɰȷǉȥůʧ

?ÿƊĐ	�

1949 
͜ŸÖťȱÿŧ�

Ȁº͐îũͪșǾÐÿŧ�
1991 

ʤ¤α˅͘āɃŊǼǣ͚?ʧŧ�

ͨȀƂ͗đ͏ńʃȫ¦ͪșʥůʧ˹˃

ÿŧ�

łő?ȧȅ>!!QɮŎŊɊ?̄ŧ�

1956 
ȥ×ÖÝƶ śɻɾ˺�

Żȍɲȥȱÿŧ�
1993 

ȥ̟ɮŎŊɊÝƋ΅ʄ?ǁç�

ɮŎŊǼȱ?ÿŧ�

1958 
ȥ̟Öìȱ ŻŌǉȥ˻ÿȱÿ

ŧ�

¦ȥ“ȱÿŧ�

1994 

ɤŧȥ“þȥ͵ũ?ͪș?3J?ȥ“

ȥɉȥň?ȥ̟Öì>ͨ-QɤýǏˎ

ȱ?ÿŧ�

łőɮŎŊɊ΅ʄ?ǁç�

1961 
ȥŹȺň>ɹ˟ΗĵΉɾɰ�

ƍʬɣɲń¦ȥǌğ?˻ÿ>ͨ

-QȱƗÿŧ�

1996 

ȥ̟ȧɒͪșȱ?ǗȚ�ń¦ȥȧȅł

őůʧ5�

³ǚǭ?ȭ>NQȧȅůʧUÿƊĐ	�

ʤĹα˅͘āɃŊǼǣ͚?ʧŧ�

1965 

˯Ĝªͯ>îũůʧɤýşıÆ

>̄ˎ�

̝ͬ͗ź�Ǣɏ	ʤ´ȥ×ɻ?˳

΀Đ�

1997 
ń¦ȥ?ȥ̟ȧɒ>!!QɮŎŊɊ̄

ŧ�

1967 îũůʧŊǼȱÿŧ� 1998 ȥ̟ɮŎŊɊÝƋ΅ʄ?ǁç�

1970 
îũůʧ͏̄ˎ�

ȥ̟ɮŎŊɊͩ̕Ȫŧ�

îũůʧŊǼȱ?ǗȚ�

1999 
uZ_bl�ΌůʧɤýǏˎȱÿŧ�

łő ń¦ȥȧȅůʧ>!!Q̏Ȇ 

ůʧǄ͚ʧŧ�



 
 

22 

ȥ̟ȧɒͪșȱ?ÿŧ�

̰ɲń?łő?ȧȅͪșʥ>ͨ

-QȱƗ?ÿŧ�

1971 
ɮŎƆɾ̥�

«řîũůʧŮ̕Æɾ̥�
2000 

ɔƵòȺ?ɮŎ?Öì>ͨ-QŊǼ́

ɵ?œǱ�

�˫Ō ƕɏ?Öìʧ?̷ĉ	�

1972 
ɔƵòȺ?Ŗ˻Ȕ̠ɐɾɰ>N

Qɍȍ˵ũ?ɾɰ�

ȥ̟ȧɒͪșȱ?ǗȚ�

2001 
ɮŎʇɾ̥�

ʤ¶α˅͘āɃŊǼǣ͚?ʧŧ�

1973 
ɔƵòȺɮŎÖì˝ǭǏˎȱÿ

ŧ�
2002 

łőȧȅůʧȱÿŧ�

ǶǪȺ NCíÀȺUôɰ-Q3J?

ɤýǏˎ>ͨ-Q�

ȱƗÿŧ�

1978 

ɔƵòȺɮŎÖìŊǼ́ɵͩ̕

Ȫŧ�

ɔƵòȺɮŎÖìɤýǏˎȱÿ

ŧ�

ȥ̟ȧɒͪșȱ?ǗȚ�

2003 

ǶǪȺ íÀȺ˅ĥ̏Ȇ̆ÓşıÆɾ

̥�

ȥ̟ɮŎŊɊɰȷɮŎ΅ʄ?ǁç�

�ȥɰɰɣÖì?˽ɘ!O?ɮŎŊɊ	�

1979 
ȀºɈ5ÅčɈ NCɔƵòȺ

> 'Q˅͘āɃ?ŊǼǣ͚?

ʧŧ�

2005 

ɇȯȥ̟ÖìɤýǏˎȱ?ǗȚ�

�ȸ÷ȥůʧ5ɇ̱?ɮŎÖ̖ůʧ?

űë5ʤ¤αɮŎŊǼ́ɵʧŧΟɮŎ

Öì¥Ýì=ȥƝɮ?ʒÖ>�

ħ'3ğPʻH	�

1980 ǶȖ��ȶăÏɲ˞ʱ˹̐� 2009 
ȥ̟ȧɒ>!!QɮŎŊɊ΅ʄ?̷

ĉ œǱ�

1981 
ɔƵòȺ?ɮŎÖì>ͨ-QƉ

ʈ́ɵʧŧ�
2013 ɮŎŊǼȱE?ǘŰƦɣ̟?̷ĉ�

1984 ɇȯȥ̟ÖìɤýǏˎȱ?ÿŧ� � �

1985 

ɇȯ>!!Qʠʷ5��?˻ÿ

ŊɊ̄ŧ�

ɓŴƂ͗5ʦƘ Ì̝Ƃ͗ńʃ

ȫ¦ͪșʥůʧ˹˃Ȫŧ�

� �

�

�



 
 

23 

ʤ 2ʢ� RHA1ȈUɲ�3 TCE/cDCEȧȅłő> 'Q�Z_��zY]¡l��>
È�űëƞɰɣ?ǅČ;łőƞɰɣġ?œĐ�

�

2.1�ˆ̀�

̴ƃ5ōʷĐ]v��>NQłő ń¦ȥȧȅ"ĵΉ;=69�Q6)?ȹĐ?3

J>5łőƞɰɣġE?Ɠ΂"ų=%̳̽>ȧȅĐĥɣUͰě:#Qǣȱ?ͦɾ>ȳ

ʄ"ͶG69�Q6ōʷĐ]v��@ËɓƊ:Ƈʫ=ȧȅ:9Q);"ŕ�3J5)

?Ͱě>@ƞɰɣUɲ�3�Z_��zY]¡l��"͊+9�Q6�Z__¡e�

�y¡l��@5�Z_��zY]0l��?ǣȱ?B;7:9P5ƞɰɣ?h�r

¡lXiɤɹʀ=ƞɰɣ?űë>NPȧȅĐĥɣUͰě-Qǣȱ:9Q6ǼƷȱ@5

�Z_nyY���¡l��>ȣF9hn{"Ë%5öɭǸͧKʍ�;��þɘ"9

Q�(28, 29)6�Z__¡e��y¡l��:@5šȤƦʹ˦ NCŜȤƦʹ˦?ªǣ

UÏɲ-Q);":#Q6šȤƦʹ˦@ōʷĐ]v��!OΛÚ.7ōʷUͰě+9

�%͎æʀ˙ōʷĐ (RD)>NPōʷĐ]v��U]t�=<?ɚȢ=ĐĥɣE;ø˾

-Q6¬>5Dehalobacter5Dehalococcoides5Desulfitobacterium5�Desulfuromonas5

Dehalogenimonas5Geobacter NC Sulfurospirillum=<")?ʄʀ?3J>Ïɲ*R

9�Q�(21)6)RG:>5²JŉΑ*R3 DehalococcoidesŶʹ˦UĨIšȤƦʹ˦?

h�r¡lX KB-1®U TCE>ȧȅ*R3ń¦ȥ>űë-Q);>N69 TCEU]t

�>ø˾+3ŋī"9Q(30)6¾?ʐʞ:@5Dehalobacter sp. FL25BAV1 NC GT

ȈUȇΑƲø;¢ˆ>űë-Q);>N69 17̀ͧ: TCEUŦì>ø˾+3�(31)6

AdetutuO@5TCE:ȧȅ*R3ń¦ȥ> DehalococcoidesUűë+9 RD��pn>

N69͗Ŕ�Z_��zY]0l��U˰63);Uŋī+3�(14)6*O>¾?ʐʞ

:@ Dehalobacter; Dehalococcoides!O=Qh�r¡lXU 1, 1, 1-{�d��]t��

(TCA)�;�d��]y�:ȧȅ*R3ń¦ȥ>ȳë-Q�Z__¡e��y¡l��

UŨǤ+3�(32)6��
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)RO? TCEø˾ƞɰɣ@ĚÊˎ?�Z__¡e��y¡l��UŨǤ-Q¥:5

Ϳƀ>Ƕɲ:963"5šȤƦʹ˦:9Q3J> TCE/cDCE?ø˾>È69Ƕũ=

VC"ɰƲ*RQ;��ĵΉ"9636VC?ø˾̽Ɗ@ TCE/cDCE?ø˾ͅʛ> '

QƗ̽:9Q3J5VC>NQ´αʀ=ȧȅ"ƱƤ*R9�Q�(10, 33)6¢ǣ5ŜȤƦ

ʹ˦@ VCUɰƲ+=�ɘ:åR9�Q61?3J5ŜȤƦʹ˦@�Z__¡e��

y¡l��U˰�¥:5NPΖĈʀ=͌ƽ:9Q6Rhodococcus jostii RHA1ΙRHA1

ȈΚ@5γ-hexachlorocyclohexane�ȧȅjZ{!Oĕ͸*R3ŜȤƦʹ˦:9P5ar

��?ƲøiΕōʷĐ]v��Ό:9Q PCBi TCE=<ƁƇ�ǶȖɣUø˾-Q)

;"Ģ˗:9Q6RHA1Ȉ@5ˇ¥��n�|:9Q plasmid 1 (1,100 kb)5�plasmid 2 

(450 kb) NC�plasmid 3 (300 kb)Uǃ69 P5�plasmid 1@ PCB�ø˾>ͨTQ

dioxygenase genes (bph)UÖǶ+9�Q6RHA1ȈUɲ�Q);:5cDCEi VC=<?

Ƕũ=«ͧÀ̓ɱɣUʼɳ-Q);=%�Z__¡e��y¡l��UŨǤ-Q);

"Ģ˗:9Q�(26, 27, 34, Ŀ 4)6�

�Y¡�|nf¡�:?�Z__¡e��y¡l��> �9@5Ͱȅ?́Ɗiö

ɭǸͧUh�{�¡�-Q3J?Ǵ͊=ǣȱU͌ƽ-Q);"͖˹:9Q6ɤ>5ű

ë+3ƞɰɣ"łőƞɰɣġ>¨�QƓ΂iǶũ=ƞɰɣ?ŏĉ5»?ÝƋ˵ũ5ȥ

̟?ƩĐ=<UƏ#̢)-);"ƱƤ*R9�Q);3J5ƞɰɣ>NQȧȅĐĥɣ

?ø˾́Ɗ;łőƞɰɣġ?œĐ?̷̧K͖˹:9Q6Ǽʐʞ:@5RHA1ȈU TCE 

/cDCEȧȅłő>űë+5RHA1Ȉ?łő:?ǅČ; TCE /cDCE?ø˾E?Ŭ¨UȌ

̂+36)?ʹ5�Z__¡e��y¡l��>NQȧȅłő«?łőƞɰɣġE?

Ɠ΂U�tg�� �t{��nd��{¡�˾ȂUʻHĥT/3��v_�dn˾

Ȃ>NP˾Ȃ-Q);U̇H361?ʽȃ5űë+3 RHA1Ȉ" TCE/cDCEø˾>Ŭ

¨+9�Q);"ǪO!;=636*O> RHA1Ȉ?űë>NPłőƞɰɣġ"Ŗ#

%œĐ+3);Kʓ*R36G35űëƘ 6ǧʄÁͭ@ Dehalococcoides; Geobactor



 
 

25 

" TCE/cDCE?ø˾>Ŭ¨-Q);"ǪO!;=636��v_�dn˾Ȃ?ʽȃ5

RHA1? TCE/cDCE�ø˾͓ʷ͍ÇŢ"űëƘ 0ǧʄ:Εɾɫ+9�Q);KǪO!;

=636�

�

2.2� ǽǠ;ŨΓǣȱ�


�
�	�ȧȅłő?ɣƦ�

�Z__¡e��y¡l��?jZ{@ TCE/cDCE>ȧȅ*R3ƍ̄Æʕ?ĐŤŻŌ

?ǞńUɲ�36Ŀ�5@·Ƶ?ȔƎĿ:9Q62Ú?ȳë·Ƶ (E1, E4); 6Ú?˽Ɇ

·Ƶ�(M1-3, M10-13)Ūˎ+36 E1·Ƶ@5h�d�¡{ɝɯ�(GL 0.0 m ~ -2.5 m)5�

ʹʏ�(GL –2.5 m ~ -5.0 m)5�«ʯʏ�(GL -5.0 m ~ -7.0 m)5�ʏþ��GL -7.0 m ~ -8.0 m)5�

ʰʏ�(GL-8.0 m ~ -9.0 m)�;l�{�(-9.0 mÁ¦):ȐƲ*R9�36 E4@5h�{�

¡�·Ƶ;+36)RO?·Ƶ@ 2 m×2 m?͞ʋȁ:ľGR9�3�(Ŀ 5)6��

�


�
�
�ʹ˖ŉΑ;·ƵE?űë ń¦ȥ?ĺĞ�

RHA1Ȉ@530°C�5 64 h :�150 L?LBŉńUɲ�9�W¡��t¡:ŉΑU˰6

36
�3510 min55000 rpm:͉Ơ+9˦Í?ĺĞU˰�510 mM ��͔ˉ˲Ƚ�(pH 

7.5):ȶȹ+36ȶȹ+3�RHA1Ȉ@57 L?Ħˉ˲Ƚ>ˋɒ+3 (1.0×1014 cells)6)

?ʹ˖ɓˌȽUE1·Ƶ>ǰȤ+3ȥ;¢ˆ>űë+36ĉ�95E4·Ƶ>@ǰȤ+3

ȥU2.0 kL/h?̽Ɗ:űë+3�(Ŀ5)6E15E4·Ƶ!Oń¦ȥj����2 LUűëĂ30

ǧʄ5űëƘ0ǧʄ51ǧʄ56ǧʄ519ǧʄ554ǧʄ:ĺĞ+36ĺĞ+3ń¦ȥ@10 

min543510,000 rpm:͉Ơ+5��w{UĺĞƘ5-803:Öţ+3��Ŀ�	6� �

�


�
�(� ɣɭĐŤ���¡t¡?˾Ȃ�
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ɣɭĐŤ���¡t¡@5Miura et al. (35)"̭̃+9�QƷΆ>ƚ�Ɇŧ+36�16S 

rRNA�͍ÇŢ?h�¡ǝ@5Ritalahti et al. (36)"̭̃+9�Qǣȱ>ƚ69ŧ͘+36�

RHA1Ȉ?�etbAc ͍ÇŢ?h�¡ǝ@5Light Cycler 96Uɲ�9ŧ͘PCR:ʩ÷+3�

(Roche, Basel, Switzerland)6���Z�¡>@5052-Fw (5'- 

CGTTTGTGCTGTGTGGATGAA -3');�143-Rv (5'- TCGCCGACCCGGTATG -3')Uɲ�

36��¡�>@5(5’-FAM-AAAACCTgTCgCgCTgAACCCACC-TAMRA-3’)Uɲ�

36Ĥ�?�20 µL ĝƢɋȽ@56 µL�Ɍ˦ȥ510 µL THUNDERBIRD Prove qPCR Mix 

(TOYOBO, Osaka, Japan)51 µL 052-Fw primer (4 µM)51 µL 143-Rv primers (4 µM)51 µL 

probe (4 µM);ƿ÷*R3DNA 1 µLUɀĥ+9̏˷+36PCR@595°C-60 s595°C-15 

s552°C-60 sU50jZd�:ŨǤ+36��

�

2.2.4 DNA5RNA5cDNA?̏˷�

2.2.2:ƛOR3��w{�(0.5 g)U�200 µl�?Ɍ˦ȥ>ˋɒ+9Lysing Matrix E (MP-

Biomedicals, Santa Ana, CA)>ʚ+36DNA@5Fast DNA Spin Kit for soil (MP-

Biomedicals)Uɲ�9¿Ŷ?��{h¡�>ƚ�ƿ÷+36DNA?İ̟@5Qubit® 

dsDNA HS assay kit (Invitrogen, Grand Island, NY);Qubit® 2.0 Fluorometer (Invitrogen)U

ɲ�9ʒ̉+36RNA@5Fast RNA Spin Kit for soil (MP-Biomedicals)Uɲ�¿Ŷ?�~

�X�?ǣȱ>ƚ�ƿ÷+36ƛO�3RNA@5RNeasy Mini kit (Qiagen, Hilden, 

Germany) Uɲ�9ʲ˷+36RNA j���@5DNase4(Takara Bio, Shiga, Japan) U

ɲ�9öɭ+3Ƙ5]t�¡�ȫȡU˰�5DNAUͰě+36RNA?İ̟@5 

Qubit® dsRNA HS assay kit (Invitrogen) ;�Agilent RNA 6000 Pico (Agilent, Palo Alto, CA)

Uɲ�9ʒ̉+36RNA@5Ribozero (Illumina, Inc., San Diego, CA)Uɲ�9ʲ˷+9

Agilent RNA 6000 Pico (Agilent)Uɲ�9ʶƊUʒ̉+36�

�



 
 

27 


�
�
� �tg��l¡d]�n˾Ȃ� �

�tg��l¡d]�n@5TruSeq DNA Sample Prep Kit v2 (Illumina, Inc.)Uɲ�9˰

636�Z���¡@5��e��{ͤ�325 bp>=QN�>̏˷+36l¡d]�n

@5HiSeq 1000 sequencer;TruSeq SBS Kit v3-HS (Illumina, Inc.)Uɲ�9˾Ȃ+36�ǎ

ŧ͍ÇŢ?X�y¡l��@5MetaGenomics Rapis Annotation Subsystem Technology 

(MG-RAST) pipeline version 4.0Uɲ�9˰63�(37)6)?;#?ǾÂ@5minimum 

alignment length 15 bp, minimum identity 60%  NC�maximum E-value cut off 1.0 × 10−5 

;+36G35Ĥ̇Ǡ93P300£�¡|UÏɲ+36�

Taxonomic analysis@5l¡d]�n?ȓɊĐ?Ƙ5M5NR databaseUɲ�9ŨǤ+36�

ƞɰɣȖ˗˾Ȃ5Principal coordinates analysis (PCoA)  NCα-ŕȑƦ@5MG-RAST>

NP˾Ȃ+36�

�


�
��� �t{��nd��{¡�˾Ȃ�

cDNA@5TruSeq DNA Sample Prep Kit v2-setA (Illumina, Inc.);SuperScript III Reverse 

Transcriptase (Invitrogen)Uɲ�9̏˷+36ĥƲ+3cDNA?l¡d]�n@5

Hiseq1000 (Illumina, Inc.)Uɲ�9Ȫŧ+3���e��{ͤ 325 bp	6{��nd��

{¡�@5R (ver.3.3.2)Uɲ�9˾Ȃ+36ƛOR3DNA͑ú?RHA1Ȉ?g�� 

(NC_008268.1, NC_008269.1, NC_008270.1, NC_008271.1)5Geobacter lovleyi SZ�g���

(NC_01814.1, NC_010815.1);Dehalococcoides mccrartyi 195�g���(NC_002936.3)E?

�w��e@Bioconductor package QuasR (2 bp mismatches)�(38-40)Uɲ�36͍ÇŢ9

3P?�w�*R3�¡|?`[�{@5QuasR?qCountUɲ�36X�y¡l��

z¡t@5Bioconductor package rtracklayer (34, 35)Uɲ�9�^¡�w{Đ+36ɾɫ

żɹ˾Ȃ@5Bioconductor package DESeq2Uɲ�9ŨǤ+3�(38, 39, 40)6ͳŷd�n
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t��e?3J>�Deseq2?�varianceStabilizingTransformation functionUɲ�9�¡|`

[�{z¡tUȚ˻Đ+36�

�

2.2.7 DNA?Xdpwl��}��¡��

�tg��;�t{��nd��{¡�?͑ú@5DDBJ>ɿ͟+3�

(DRA005882 5DRA006583)6�

�

2.3�ʽȃ�

2.3.1� ȧȅłő> 'Qɣɭ���¡t¡?œĐ����

RHA1 ȈUɲ�3�Z__¡e��y¡l��?ċȃŬÓ-Q3J> E1 ·Ƶ; E4

·Ƶ>7�9 RHA1Ȉ?űëĂ 30ǧ!OűëƘ 54ǧʄG:˽ŭ+3��˳�2	6pH@5

E1·Ƶ: 6.2 �űëĂ 30ǧ	463"5RHA1ȈUűë-Q);:56.8!O 7.2>œĐ

+36ORP@5űëĂ 30ǧ>@ 98 mV 463"5űëƘ 0ǧʄ> 181 mV>ŏĉ+5

űëƘ 54ǧʄ>@-158 mV>Ƀų+36EC@5űëĂ 30ǧ:@ 99 mV:9P5űë

Ƙ 0ǧʄ>@ 25 mV>Ƀų+5űëƘ 54ǧʄ>@ 80 mV>¥ǩ+36DO @5űëĂ

30ǧ:@ 0.0 mg/L 463"5űëƘ 0ǧʄ>@ 5.8 mg/L>¥ǩ+3��˳�2	6E1·Ƶ

? DO@5űëƘ 1ǧʄ> 0.3 mg/L>˧+%Ƀų+36DO@5űëƘ 6ǧʄ;űëƘ

54ǧʄ?ͧ> �9Ȍ÷ͮɶÁ¦;=636DOC@űëĂ 30ǧ: 5.7 mg/L:9P5

űëƘ 54ǧʄ> �9 6.1 mg/L >¥ǩ+36ì͛?ɓƊ@5űëĂ 30ǧ: 10.4 mg/L

463"5űëƘ 0ǧʄ;űëƘ 1ǧʄ:@51R2R 0.2 mg/L�; 0.5 mg/L>Ƀų+

36+!+="O5ì͛?ɓƊ@űëƘ 6ǧʄ5űëƘ 19ǧʄ5űëƘ 54ǧʄ> �

9Ĥ�11.0 mg/L515.5 mg/L518.9 mg/L>¥ǩ+36o-phosphoric acid ; ammonia nitrogen

?ɓƊ@5űëƘ 54ǧʄ> �9öɭĂNPΕ%=636E1·Ƶ> 'Qd��]v

��?ɓƊ?ʼǭœĐU�Ŀ 7A��B��C>ʓ+36E1·Ƶ> �9 TCE ; cDCE�@ű
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ëƘ 54ǧʄ:1R2R 69.2%�; 71.4% >Ƀų+36ˁ�95VC?ɓƊ@5űëƘ 6

ǧʄ: 2.0×10-3 mg/L 5űëƘ 54ǧʄ: 2.7×10-2 mg/L�;˧+%ŏĉ+36��

E4·Ƶ> �95pH@�6.356.756.656.456.4� NC 6.4ΙűëĂ 30ǧʄ5űëƘ

0ǧʄ5űëƘ 1ǧʄ5űëƘ 6ǧʄ5űëƘ 19ǧʄ5űëƘ 54ǧʄ5�˳ 2	6 ORP

@5űëĂ 30ǧʄ> 95 mV:963"5űëƘ 0ǧʄ:@ 230 mV>¥ǩ+5űëƘ

54ǧʄ:@ 102 mV>Ë¦+36EC ; DOC?Ü@5űëƘ 54ǧʄ> �9öɭĂN

PË%=636DO@5űëĂ 30ǧ:@ 0.0 mg/L463"5űëƘ 0ǧʄ:@ 7.0�mg/L

>¥ǩ+36)?Ü@ 3.0 mg/L, 3.3 mg/L, 1.1 mg/L, 0.2 mg/L �űëƘ 1ǧʄ56ǧʄ519

ǧʄ554ǧʄ	;ƙ�>Ë¦+36ì͛?ɓƊ@5űëĂ 30ǧʄ: 13.5 mg/L:963

"51?Ƙ5űëƘ 0ǧʄ: 0.6 mg/L;˧+%Ë¦+51?Ƙ51.45 3.65 5.3513.1 

mg/L �űëƘ 1ǧʄ56ǧʄ519ǧʄ554ǧʄ	;ƙ�>¥ǩ+36o-phosphoric acid ;

X��~XƮʠʷ?ɓƊ@5űëĂ 30ǧʄ;űëƘ 54ǧʄUȣ̬+9Ŗ#=œĐ@=

!636TCE�@űëƘ 54ǧʄ> �9 60.0 %>Ë¦+36cDCE @űëĂ 30ǧʄ:

@ 0.3mg/L 463"5űëƘ 54 ǧʄ> �9 0.4 mg/L� ;¥ǩ+36VC ?ɓƊ@5

1.0×10-3 mg/L��űëĂ 30ǧ	!O 2.0×10-3 mg/L �űëƘ 54ǧʄ	>¥ǩ+3 (Ŀ 7A, B, 

C)6�

ŉΑ+3 RHA1 ȈUűë+3Ƙ5E1 ·Ƶ:@ì˦ǝ@ 1.5×107 copies/ml� �űëƘ 0

ǧʄ	�;=636ì˦ǝ@5ǭͧ?ʼͅ;ð>Ƀų+9�# 7.6×106 copies/ml��űëƘ

54ǧʄ	;=63��Ŀ 2A	6E1·Ƶ> 'Q RHA1Ȉ?Ćĥ?ʼǭœĐ@5Ŀ 2B>+

J-6RHA1Ȉ?˦ǝ@50.0 copies/ml �űëĂ 30ǧʄ	�!O�2.2×107 copies/ml��űë

Ƙ 0ǧʄ	>ŏĉ+361+951.9×104 copies/ml��űëƘ 54ǧʄ	>Ƀų+36ůɞʀ

>5Dehalococcoides ?˦ǝ@57.8 copies/ml��űëĂ 30ǧʄ	�!O� 4.8×103 copies/ml�

�űëƘ 54ǧʄ	>ŏĉ+3��Ŀ 8 A, B, C	6��
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E4·Ƶ:@5ì˦ǝ@ 5.8×105 copies/ml��űëĂ 30ǧʄ	:9P5)?Ü@

3.2×10551.1×1045 8.2×10458.3×10352.9×103 copies/ml �űëƘ 0ǧʄ51ǧʄ56ǧ

ʄ519ǧʄ554ǧʄ	;=Pǭͧ?ʼͅ;ð>Ƀų+3��Ŀ 8A, B, C	6RHA1Ȉ�?

˦ǝ@5űëĂ 30ǧʄ�!OűëƘ 19ǧʄ?̇ǠU qPCR>NPŧ͘:#3"5űë

Ƙ 54ǧʄ?j���:@Ȍ÷:#=!636Dehalococcoides?˦ǝU qPCR>NPŧ

͘+3;)S5űëĂ 30ǧʄ�!OűëƘ 6ǧʄ?j���:@T.!>Ȍ÷:#3

"5�űëƘ 19ǧʄ�!OűëƘ 
)ǧʄ?j���> �9@Ȍ÷:#=!63��Ŀ

8A, B, C	6�Geobacter?˦ǝ@ qPCR:@ʒ̉+=!636��

Á¥?);!O5RHA1Ȉ;͔ʷ?űëʅƘ�6ǧʄG:@ŜȤʀɥƮ: RHA1Ȉ>

NQ TCE/cDCE?ø˾"́˰+56ǧʄÁͭ@šȤɥƮE;łő?ɮŎ"ʚ˰+3)

;>NP DehalococcoidesŶʹ˦>NQø˾"́˰+3);"ʓ*R36�

�

2.3.2� �¡�g��l�w{a�l¡d]�n>NQƞɰɣh��~yY?˾Ȃ�����

�tg��˾Ȃ>N695E1·Ƶ> �9@ Proteobacteria�ͥ" RHA1Ȉ?ȳëĂ

> �9åėʜ463);"ʓ*R3��űëĂ 30ǧ585.8%	6)?;#5

Betaproteobacteria (73.9%)�" Proteobacteriaͥ?ͅĔǝUėJ9�36Ŷ���:@5�

AcidovoraxŶ� (14.5%)5PolaromonasŶ� (9.6%)5AlbidiferaxŶ (9.2%) :963�Ŀ

9A, B,�˳ 3, 4, 5, ˳ S1)6RHA1ȈUűëƘ5Actinobacteria�ͥ"åėʜ;=69�3�

�84.1%�űëƘ 0ǧʄ��72.5%-űëƘ 1ǧʄ��71.3%-űëƘ 6ǧʄ��40.3%-űëƘ 19

ǧʄ	6Ŷ���:@5�RhodococcusŶ" Actinobacteriaͥ> �9åėʜ:9P5

76.6%5�65.8%5�64.4% NC 34.9%;=63��űëƘ 0ǧʄ51ǧʄ56ǧʄ519ǧ

ʄ5˳�S3	6�

Firmicutes�ͥ@ 13.8%��űëƘ 0ǧʄ	�!O 18.9%��űëƘ 1ǧʄ	�E;ŏĉ+

361+955.0%��űëƘ 6ǧʄ	58.7% �űëƘ 19ǧʄ	>Ƀų+36Ŷ���:
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@5�Firmicutes ͥ?«: BacillusŶ"űëƘ 0ǧʄ;űëƘ 1ǧʄ> �9åėʜ:

9636GeobacterŶ?˦ǝ@51.5%��űëĂ 30ǧ	!O 0.0%��űëƘ 0ǧʄ	E;Ƀ

ų+51?Ƙ55.8%522.6%��űëƘ 6ǧʄ5űëƘ 19ǧʄ	E;ŏĉ+36*O

>5Dehalococcoides Ŷ?˦ǝ@50.4% �űëĂ 30ǧ	�!O�0.0%��űëƘ 0ǧʄ��ű

ëƘ 1ǧʄ	E;Ƀų+361+950.0%��űëƘ 6ǧʄ	�50.1%��űëƘ 19ǧʄ	

E;ŏĉ+3 (data not shown)6�Á¥?ʽȃ!O5RHA1Ȉ?űëʅƘ>łőƞɰɣġ

@Ŗ#%œĐ-Q);"ʓ*R36�

�

2.3.3� PCoA ˾Ȃ>NQƞɰɣġ?͋ʚ��

PCoA ˾Ȃ>N695űëĂ (�ǧ;űëʅƘ?ƞɰɣȐ̾Uȣ̬+3ʹ5Ŗ#%

Ȑ̾"ɹ=Q);"ʓ*R36Á¥?);!O5E1·Ƶ> 'Qƞɰɣġ" RHA1Ȉ

?űëƘ>˧+%œĐ+3);"ǪO!>=63��Ŀ 10	6G35)?˾Ȃ>N69

ƞɰɣġ"űëĂ 30ǧ�;űëƘ 19ǧʄ:@Ŗ#%);=69�3);!O5RHA1

Ȉ@5ɮŎ«?ƞɰɣġUœĐ*/Qâ#Uǃ7);"ʓ*R36��

� α-ŕȑƦ@5246��űëĂ 30ǧ	�56��űëƘ 0ǧʄ	511 �űëƘ 1ǧʄ	514 �ű

ëƘ 6ǧʄ	561��űëƘ 19ǧʄ	:963��˳ 6	6�α-ŕȑƦ@ RHA1ȈUűë+3

Ƙ5Ƀų+3"ǭͧ?ʼͅ>È69ŏĉ+3� �˳ 6)6�)?);!O5RHA1Ȉ?ű

ë>NPƞɰɣġi.ŕȑƦ"Ŗ#%œĐ+3);"ǪO!;=636�

�

2.3.4� ƞɰɣġ?Ȗ˗˾Ȃ����

�tg��l�w{a�l¡d]�nUɲ�9łőƞɰɣː?Ȗ˗?²ɆU˰�5

TCE/cDCE>ȧȅ*R3ń¦ȥ> 'Qƞɰɣ?͍Çʀ�y�l��;»Żʀ=ĐŤ

ɣ̟?ɰø˾Ʀ; KEGG>NQȖ˗ʀX�y¡l��ŬÓ-Q);U̇H361?

ʽȃ5²JŉΑ+3 RHA1ȈU E1·Ƶ>űë+3Ƙ5˥ΒǥĐĥɣUÀ̓-QȖ˗
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͍ÇŢ" 1.8% �űëĂ 30ǧ	!O 7.0% �űëƘ 0ǧʄ	>ŏĉ+3);"ǪO!;=

636Dormancy;�Sporulation>ͨTQ͍ÇŢ@ 0.1%��űëĂ 30ǧ	�!O�0.6%��ű

ëƘ 0ǧʄ	>ŏĉ+36)RO?ʽȃ!O5RHA1Ȉ?űë>N695ƞɰɣh��

~yYìÍ?Ȗ˗"œĐ-Q);"ʓ*R3� (˳ 7, 8)6�

�

2.3.5� TCE/cDCEø˾͓ʷ͍ÇŢ?ɾɫ˾Ȃ��

ȧȅjZ{>űë*R3 RHA1Ȉ"ø˾ƞɰɣ;+9 E1·Ƶ«:<?ǭɘ:ø˾

>Ŭ¨+9�Q!Uʒ̉-Q3J5ȧȅjZ{!Oì RNAUƿ÷+9 RNAl¡f�

l�e-Q);>N695RHA1Ȉ?��n�| (plasmid 1, plasmid 2, plasmid 3)"h

¡|-Q͍ÇŢ?ɾɫ͘UȌ̅+3(Ŀ 115˳ 9)6˥ΒǥĐĥɣ?ø˾͓ʷ͍ÇŢ@

ɤ> plasmid 1>h¡|*R9�Q6)RO?͍ÇŢɾɫ���Uʒ̉-Q3J>5G

.űëƘ 0ǧʄ;űëƘ 1ǧʄ?z¡tU pairwise comparisonsȱUɲ�9˾Ȃ+36

1?ʽȃ527͍ÇŢ"ǶƬ>Ë� q value (false discovery data) < 0.1Uʓ+36α>5

ʼǭʀ>ĺĞ+3 47?ì RNA?˾Ȃʽȃ!O)RO 27 ͍ÇŢUƿ÷+51?�¡

|ǝUȚ˻Đ+3K?Uɾɫ͘?Ǆȓ;+5�¡{�w�¥> Z score;+9ʓ+3 

(Ŀ 11)6 1?ʽȃ527 ͍ÇŢ?ì9"űëƘ 1ǧʄÁͭ5ɾɫ"Ë¦+9�Q);

"ʓ*R3627 ͍ÇŢ?«: bphA1 (RS35885)5bphA2 (RS35880)5bphA3 (RS35875)5

bphA4 (RS35870)5bphC1 (RS35865)@ TCE/cDCE?ø˾>ͨ¨-Q͓ʷUh¡|-Q

);"ʌOR9�Q6)RO?͍ÇŢ?ɾɫ͘@ɮŎ«> 'Q TCE/cDCE?͘?Ƀ

ų;;K>Ë¦+36)RO?ʽȃ!O5RHA1Ȉ@·ƵE?űëƘ5ʅ5>)RO

?ø˾͓ʷUɰɱ+9 TCE/cDCEUø˾+51?Ƙ5ø˾ȷƦUË¦*/3);"²

ƫ*R36 

Geobacter loveleyi ; Dehalococcoides maccarrtyi 195 @5šȤƦ?˙ōʷĐʹ˦:9

PɮŎ«? TCE/cDCE?ø˾>͖˹=ƔĆUǶ+9�Q (36, 37, 38)6 G. loveleyi?g



 
 

33 

��ōŊ͑ú>ů+9�w��e*R3�t{��nd��{¡�«?͍ÇŢ?�¡

|?ǝ@5RHA1Ȉ?űëƘ 0ǧʄ51ǧʄ56ǧʄ519ǧʄ> �951R2R 55

4510572516590:9636Ħȑ>5D. maccarrtyi 195?͍ÇŢ>�w��e*R3�

¡|?ǝ@529515854175962 (űëƘ 0ǧʄ51ǧʄ56ǧʄ519ǧʄ):9636 

ƛOR3�w��e*R3�¡|ǝ@5)RO?ƞɰɣ>NQ? TCE/cDCE?ø˾ȷ

Ʀ?˾Ȃ>@ēø:@=!63);!O5)RÁ¥?�t{��nd��{¡�˾Ȃ

@˰T=!636 

 

2.4�˒ŭ�

Ǽʐʞ?�tg��˾Ȃ?ʽȃ5űëĂ 30ǧʄ;ȣ̬+3űëƘ 0ǧʄ? RHA1Ȉ

?łő> 'QĆĥ@ 76.5%ŏĉ+3);!O5RHA1Ȉ" E1·Ƶ«:åėʜ;=6

3);"ǪO!>=636G35RHA1Ȉ?��\~�ø˾͓ʷ?͍ÇŢ@5RHA1

ȈȳëƘ5ʅ5>ɾɫ*R3);!O5ûǸ?ø˾> �9@5)RO" TCE/cDCE

?ø˾UṌ-Q);"ǪO!;=636�

RHA1Ȉ?űëĂ 30ǧʄ;űëƘ 0ǧʄUȣ̬+3Ōĥ5Bacillus?ĆĥK 8.5Θŏ

ĉ+3);"ʒ̉*R361RÁŔ>ŏ�3ƞɰɣ@5Mycobacterium5Geobacillus5

Paenibacillus:9636Bacillus@ TCEUĳ¢?ɗʷɉ;+9þɲ+5ø˾:#Q)

;"ŋī*R9�Q�(41)6Mycobacterium vaccae JOB5@5TCE/cDCE/VCUø˾:#

Q);"ŋī*R9�Q�(42)6Geobacillus sp. Strain FW23@5TCE/cDCE?ø˾ʼ̨

?͍ÇŢUh¡|+9�Q);"ŋī*R9�Q�(43)6P. kobensis5P. 

curdlanolyticus5P. wynnii�@5TCEȧȅłő:Kɰ˕:#Q);"ʒ̉*R9 P5

TCE?ø˾>ͨ¨+9�QĢ˗Ʀ"ʓ*R9�Q�(44)6Á¥?ʽȃNP5TCE/cDCE

?ø˾>@5űë+3 RHA1ȈÁŔ>Kłʉ?ƞɰɣː"ͨ¨+9�QĢ˗Ʀ"ʓ*

R36+!+="O5RHA1Ȉi Bacillus=<?ŜȤƦʹ˦@űëƘ 6ǧʄÁͭ?
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TCE/cDCE?ø˾>@ͨ¨+9�=�;˒�ORQ6=0=OA5űëƘ 6ǧʄG:

>)RO?ŜȤƦʹ˦@ȧȅɣ̟?ø˾;˞̪?ɰ˕?3J>͔ʷUŦì>ȼ̜+9

+G633J5)?ɮŎ¦:@À̓U˰�);":#=�;˒�ORQ!O:9Q6�

Ǽʐʞ:@5�t{��nd��{�dn˾ȂUɲ�9 RHA1Ȉ?͍ÇŢɾɫ?Ȍ

̅K˰6361?ʽȃ5RHA1Ȉ?űëƘ 0ǧʄ: 27ʜΌ?͍ÇŢ"Εɾɫ-Q);

"ʓ*R36)?«:ɤ>ȳʄ-F#@5��_blg}¡q NCm_blg}¡

q͍ÇŢ?ɾɫ:9Q6ŜȤƦʹ˦>NQ TCE/cDCE?ø˾@5TCE/cDCE]�bl

|Uʼɳ+9c͔i´͔ĐɗʷE;ø˾*RQ�(6)6)RO?_blg}¡q@5

TCE/cDCE U TCE/cDCE]�bl|E;œǒ-Q);"ŋī*R9�Q�(6, 45)6

Xanthobacter sp. Py2Ȉ@5X�f���_blg}¡q;]�blu¡qUþɲ+9

TCE/cDCE?]�bl|Uɰɱ-Q);"ŋī*R9�Q�(46)6R. erythropolis BD2 

NC R.hodococcus sp.L4:@5Zr������q�/{�]�m_blg}¡q"

TCE?ø˾>ͨ¨+9�Q);"ŋī*R9�Q�(6)6RHA1Ȉ?Ōĥ5TCE/cDCE]

�bl|?ɰƲ>ͨ¨-Q͍ÇŢ@ŋī*R9�=�"5Ŋ̟;+9{�d�j�?

ţŃ¦:�����X�`���_blg}¡q!��\~�m_blg}¡qUɾɫ

-Q);"ŋī*R9�Q�(47));!O5)RO?͓ʷ"5TCE/cDCEUŜȤʀ>ø

˾-QĢ˗ƦK˒�ORQ6RHA1Ȉ?g��@5203ʜΌ?_blg}¡qUh¡|

-Q;ǎŧ*RQ͍ÇŢUǶ+9�Q61?�5 7ʜΌ?_blg}¡qUh¡|-

Q bphA1 (RS35885)5bphA2 (RS35880)5bphA3 (RS35875)5bphA4 (RS35870)5etbAc

Ιnon-heme iron oxygenase ferredoxin subunit)�; 2ʜΌ?m_blg}¡qUh¡|-

Q bphC (2, 3-dihydroxybiphenyl 1,2-dioxygenase)�"Ǽʐʞ> �9űëƘ 0ǧʄ:Εɾ

ɫ+9�3);"ʒ̉*R3�(48)6)RO?ʽȃ!O)RO?͍ÇŢː" TCE/cDCE

?ø˾>ͨ¨+9�Q);Uʓ-K?:9Q�Ŀ 	2	6�

RHA1Ȉ?űëƘ 6ǧʄÁͭ@5šȤƦʹ˦:9Q Geobacter ; Dehalococcoides>
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NP TCE/cDCE" VCE;œǒ*R3;˒�OR36)RO?ʹ˦?ŏȟKűëjZ

{> �9ʒ̉*R36)R@5)?Ǹͧ> �95űëjZ{?ĐŤʀ=ɮŎ"

Geobacter ; Dehalococcoides?ɰ˕ NC˙ōʷĐ>;69Ǵ͊=šȤʀ=ɮŎ:9

63);Uʓ-ʽȃ:9Q6RHA1Ȉ@ɋţ͔ʷUȼ̜-Q);>N69 ORP ���

UË¦*/5šȤʀ=ɥƮUÎ63;˒�ORQ6*O> DOC5o-phosphoric acid5X

��~XƮʠʷ; EC?���" RHA1Ȉ?űëƘ 6ǧʄÁͭ>ŏĉ+36)R@ń

¦ȥ«? RHA1Ȉ?ȝɌ>NP1?ʹ˖òɣ̟"ń¦ȥ«>ɋ÷+33J4;˒�O

RQ6RHA1Ȉ>NQ TCE/cDCE?ø˾> �9 VC?˩ʝ@=�);"ŋī*R9

�Q6+!+="O5Ǽʐʞ> 'Q VC?ɓƊ@űëƘ 6ǧʄ!OűëƘ 54ǧʄ>

!'9ȳë·Ƶ> �9T.!>¥ǩ+361+95űëƘ 54ǧʄ> �9öɭĂ?

ʵ 27Û? VC"˩ʝ+36)R@5¥̶? Geobacter ; Dehalococcoides"šȤʀ!

7 RHA1ɳǿ?ʹ˖òɣ̟Uþɲ+9ŏȟ+3);;¢ˠ-Q6ƞɰɣġ?ʳʿ˾Ȃ

>Ŋ8#5šȤƦƞɰɣ Geobacter ; Dehalococcoides UűëƘ 6ǧʄ;űëƘ 19ǧ

ʄ > �9űëjZ{> �9Ȍ÷+36)RO?ʽȃNP5Geobacter @ TCE !

O cDCEE;œǒ-Q);>ͨT69 P5 Dehalococcoides@ cDCE !O VCE;

ø˾-Q);>Ŭ¨+9�Q;˒�ORQ6é˰ʐʞ> �9 Dehalococcoides spp.5 

Dehalobacter sp.; G. lovleyi strain SZUɲ�9 TCE?�Z__¡e��y¡l��«

> VC?˩ʝ"ʒ̉*R3);"ŋī*R9�Q (49)6 

Ǽʐʞ:@5RHA1Ȉ?űëƘ 6ǧʄ> TCE/cDCE?˩ʝ?��[�|ɫ̘"ʒ̉*

R36)?ǭǸ> VC"Ε˩ʝ+3);@5)R>NPšȤƦʹ˦>NQ TCE/cDCE

?À̓"ȷƦĐ+9�Q);Uʓ-K?:9Q6G35E4·Ƶ> �9@űëƘ 6ǧ

ʄ�5) ǧʄ> �9 VC?ɓƊ"á!>¥ǩ+9�Q);!O5łőƞɰɣ"ǰȤȥ

?Ɠ΂>NPȷƦĐ+9˞ɜɃ˴��}v���Xy~�]¡l��	>NQø˾"́V

4;˒�ORQ6�
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)RO?ʌ˺UG;JQ;5TCE/cDCE ?͠;=Q˙ōʷĐƞɰɣ@¬>űëƘ 1

ǧʄG:@ RHA1Ȉ i Bacillus ?N�=ŜȤƦʹ˦:9P5űëƘ 6ǧʄÁͭ@š

ȤƦʹ˦:9Q Geobacter i Dehalocoocides >͋ʚ+3;˒�ORQ6 Ǽʐʞ@5

RHA1Ȉ?űë>N695)RO? TCE/cDCE ?À̓ƞɰɣÁŔ?ƞɰɣ?øž"œ

Đ-Q;��ˡĬȿ�ʌ˺"ƛOR36PCoA˾Ȃ?ʽȃ5RHA1Ȉ?űëƘ 0ǧʄ>

 �9 E1·Ƶ> 'Q˦ġȐƲ?˧+�œĐ"ʒ̉*R36α-ŕȑƦ@5RHA1Ȉű

ëʅƘ?Ȏʣ=ƞɰɣġ?œĐ?Ƙ5�Z__¡e��y¡l��ǸͧU̼+9ƙ�

>ĺƜ-Q);"ʓ*R36é˰ʐʞ> �95TCE>ȧȅ*R3łő>͔͒;ø˾

ƞɰɣ (Dhalococcoides FL25BAV15GTȈ)?űëU˰63ʹ>5łőƞɰɣ?ȐƲ

"öɭĂ;@˧+%ɹ=Q);"ʒ̉*R9�Q (14)6)?ʐʞ?Ōĥ@5űë+3

ø˾ƞɰɣː@åėʜ>=O.5ε-Proteobacteria, γ-Proteobacteria"åėʜ;=636

+!+5qPCR?ʽȃ Dehalococcoides@öɭĂ>ȣF9 50Û>ŏĉ+9�Q);"ʒ

̉*R9 P5ì9? TCE?ø˾"́˰+3);"ŋī*R9�Q6Ǽʐʞ:@5ø

˾˦Uűë-Q);>NPŖ#%łő?˦ġ"œĐ+3);@5)?é˰ʐʞ;Ħȑ

:9636+!+5űë*R3 RHA1Ȉ"åėʜ;=P5TCE/cDCEø˾UṌ+9

�Q);@5ɹ=Qɘ:9Q6)?ĚĻ@§Ǫ:9Q"5űë+3˦?ŜȤƦ šȤ

Ʀ?͈�"ª˓?űë>NQĐŤʀɮŎ?͈�UɰH÷+33J:9QĢ˗Ʀ"˒�

ORQ6¼Ƙ5�tg��˾Ȃ>NQƞɰɣġ?œĐ?ʌ˺"ʝH͖=Q);>N6

95)?Ȍ̅"Ģ˗;=Q4S�6 
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RHA1株のTCE/cDCE分解において、有害代謝産物である塩化ビニル
(VC)は生じない

CC
Cl

H

Cl

H

cDCE
(co-metabolized substrate)

CC
Cl

H

Cl O

H

cDCE epoxide

参考資料：独立行政法人製品評価技術基盤機構(2014)
『好気性トリクロロエチレン分解菌Rhodococcus jyostii RHA1』
(2015.7.17) 発表資料

図4. RHA1株の推定される TCE/cis-1,2-DCE 分解経路
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図5. バイオオーグメンテーション実施現場及び実験方法

TCE/cDCE汚染区域
-現場写真-

E4E1

サンプリング区域模式図
試験区 対象区

鋼矢板

観測井戸
観測井戸
導入井戸

Rhodococcus jostii RHA1
と酸素をE1井戸へ導入
(約1.0×1014 cells)

曝気水を導入
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DNA 抽出 RNA 抽出

次世代シーケンサー
Illumina Hiseq1000 system

�R (ver3.3.2) �MG-RAST

図6. 土壌微生物叢解析と機能遺伝子の発現解析

リード数：約300万/サンプル

サンプル
地下水 1 L

メタゲノム解析 メタトランスクリプトーム解析

・ribosomal RNAを除去
・cDNA 合成

微生物細菌叢解析
土壌微生物叢の機能解析

RHA1株の機能遺伝子
の発現解析

〈サンプル採取〉
導入前30日、導入直後、
導入後1日、6日、19日、54日

地下水は導入井戸
から採取(地下6 m)
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図7. E1井戸とE4井戸における TCE, DCEおよびVCの経時変化
Closed circles; E1 well�opened squares; E4 well
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図 8.バイオオーグメンテーション中のE1井戸とE4井戸における菌数の経時変化
(A) 全菌数, (B) RHA1株の菌数 および (C) Dehalococcoidesの菌数
Closed circles; E1 well�opened squares; E4 well
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図9. E1井戸における微生物叢の分布 (A) phylum, (B) genus
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Day 0 1 6 19

RS41325 AMP-dependent synthetase
RS41405 LLM class F420-dependent oxidoreductase
RS41320 enoyl-CoA hydratase
RS41430 non-heme iron oxygenase ferredoxin subunit
RS41465 sterol transfer protein
RS41340 ferredoxin reductase
RS41345 3-(cis-5,6-dihydroxycyclohexa-1,3-dien-1-yl) propanoate dehydrogenase
RS41400 ketosteroid isomerase-related protein
RS35875 3-phenylpropionate dioxygenase (bphA3)
RS41390 2-oxo-hepta-3-ene-1,7-dioic acid hydratase
RS41395 cleaves 5-dehydro-4-deoxy-glucarate and 2-dehydro-3-deoxy-D-glucarate
RS41310 acetaldehyde dehydrogenase
RS44830 hypothetical protein
RS35810 quinone oxidoreductase
RS35880 biphenyl 2,3-dioxygenase subunit beta (bphA2)
RS41385 2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate hydrolase
RS35860 3-(cis-5,6-dihydroxycyclohexa-1,3-dien-1-yl) propanoate dehydrogenase
RS35800 2-hydroxy-6-oxo-2,4-heptadienoate hydrolase
RS35885 biphenyl 2,3-dioxygenase subunit alpha (bphA1)
RS35865 2,3-dihydroxybiphenyl 1,2-dioxygenase (bphC1)
RS41380 2,3-dihydroxybiphenyl 1,2-dioxygenase
RS41435 2-hydroxy-6-oxo-2,4-heptadienoate hydrolase
RS35870 biphenyl 2,3-dioxygenase ferredoxin reductase component (bphA4)
RS41420 ribosomal subunit interface protein
RS41370 ribosomal subunit interface protein
RS35840 AMP-dependent synthetase
RS35825 hypothetical protein

図11. RHA1株のTCE/cDCEの分解に関与する酵素遺伝子発現の比較解析



 
 

45 

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

etbA4 bphB2

bphF3

bphD1etbA1 etbA2
bphE2

ebdA1
ebdA3

etbD2
etbC

bphF2 ebdA2
bphC2

bphC4

bphG’ bphG2 bphE3

Plasmid 2
(0.46Mb)

Plasmid 1
(1.1Mb)

bphA1 bphA2
bphA3

bphA4 bphC1 bphB1 bphS1 bphT1 etbD1 bphG1 bphF1 bphE1

福田ら、蛋白質 核酸 酵素 Vol.50 No.12 (2005) 
�Rhodococcus属細菌のPCB分解システム�を参考に作図

図12. RHA1株の plasmid 1及び plasmid 2上のビフェニル/PCB 分解遺伝子の配置



 
 

46 

˳� 2. E1·Ƶ NC E4·Ƶ?ń¦ȥ?ɣƦ�
�

·Ƶ�
ȳëƘ��

[Day] 
ɅƊ��

[3] 
pH 

ORP  
[mV] 

EC  
[mV] 

DO  
[mg/L] 

DOC  
[mg/L] 

ì͛��

[mg/L] 

o-phosphoric 
acid 

 [mg/L] 

ammonia 
nitrogen  
[mg/L] 

E1 -30 22.5  6.2 98 99 0.0 5.7 10.4 0.0 0.5 
 0  19.0  7.2 181 25 5.8 7.4 0.2 0.4 1.1 
 1  21.3  6.9 58 30 0.3 3.0 0.5 0.2 0.6 
 6  22.7  6.9 -142 44 0.0 9.4 11.0 0.4 2.6 
 19 22.0  6.8 -157 69 0.0 11.4 15.5 1.1 4.1 
 54 20.0  6.8 -158 80 0.0 6.1 18.9 0.5 5.0 
   �         

E4 -30 22.3 6.3 95 90 0.0  6.2 13.5 0.1 0.6 
 0  16.5  6.7 230 24 7.0  2.2 0.6 0.0 0.0 
 1  21.0  6.6 89 26 3.0  2.2 1.4 0.0 0.1 
 6  22.3 6.4 135 37 3.3 3.1 3.6 0.0 1.2 
 19 21.8  6.4 60 50 1.1 5.5 5.3 0.0 0.3 
 54 19.2  6.4 102 68 0.2 4.8 13.1 0.0 0.3 

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
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˳ 3. MG-RASTUɲ�3 phylum���:?ƞɰɣøž�
�

Organism / Phylum 
ƞɰɣøž [%] 

Day -30 Day 0 Day 1 Day 6 Day 19 

Actinobacteria 1.6 84.1 72.5 71.3 40.3 
Firmicutes 3.3 13.8 18.9 5.0 8.7 

Proteobacteria 85.8 1.6 7.6 18.0 36.7 
Bacteroidetes 1.1 0.1 0.3 3.7 8.1 
Cyanobacteria 1.0 0.1 0.1 0.2 0.7 
Euryarchaeota 0.9 0.1 0.1 0.2 0.6 
Chloroflexi 1.3 0.1 0.1 0.2 0.4 
Verrucomicrobia 0.6 0.0 0.0 0.1 0.4 
Chlorobi 0.5 0.0 0.0 0.2 0.6 
Acidobacteria 0.5 0.0 0.0 0.2 0.5 

Others 3.5 0.2 0.4 1.0 3.1 
�

�

�

�

�

�

�

�

�

�

�

�

�

�
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˳�4. Proteobacteria (class�genus���)?ƞɰɣŕȑƦ?œĐ  
(A) Class, (B) Genus of β-Proteobacteria�
�

A 

Organism / Class 
ƞɰɣøž [%] 

Day -30 Day 0 Day 1 Day 6 Day 19 

α-proteobacteria 8.4  26.8 11.1  6.3  5.1  
β-proteobacteria 73.9  31.9  71.8  41.7  11.1  

δ-proteobacteria 5.6  8.0  2.8  41.5  75.1  
ε-proteobacteria 1.7  1.8  0.7  0.7  0.8  
γ-proteobacteria 10.2  31.1  13.4  9.6  7.7  
ζ-proteobacteria 0.1  0.1  0.0  0.0  0.1  
unclassified (derived from 
Proteobacteria) 

0.2  0.3  0.1  0.1  0.1  

�

B 

Organism / Genus 
ƞɰɣøž [%] 

Day -30 Day 0 Day 1 Day 6 Day 19 

Acidovorax 14.5  4.1  24.5  20.4  10.7  
Polaromonas 9.6  5.1  8.9  5.8  8.7  
Albidiferax 9.2  2.8  5.2  5.4  9.7  
Thiobacillus 7.4  0.7  0.9  0.7  1.3  
Burkholderia 4.7  28.3  6.0  6.2  10.3  

Dechloromonas 4.3  5.5  1.9  11.4  5.2  
Cupriavidus 2.9  11.1  3.5  3.4  4.5  
Aromatoleum 2.8  2.7  2.3  2.2  2.4  
Verminephrobacter 2.6  5.1  4.3  3.5  2.7  
Variovorax 2.6  0.8  2.3  1.5  2.5  
Others 39.5  33.7  40.2  39.5  42.0  
�

�

�

�

�
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˳ 5. ƞɰɣøž?œĐ (Genus level) 
�

Organism / Genus 
ƞɰɣøž [%] 

Day -30 Day 0 Day 1 Day 6 Day 19 

Rhodococcus 0.1 76.6 65.8 64.4 34.9 

Geobacter 1.5 0.0 0.0 5.8 22.6 

Bacillus 0.3 8.8 11.6 0.9 0.7 

Clostridium 0.4 0.4 0.5 1.5 3.4 

Mycobacterium 0.2 3.1 2.7 2.7 1.6 

Bacteroides 0.1 0.0 0.0 0.9 2.0 

Geobacillus 0.1 1.4 2.0 0.2 0.1 

Pelobacter 0.3 0.0 0.0 0.7 1.7 

Paenibacillus 0.1 1.1 1.6 0.4 0.2 

Acidovorax 9.2 0.0 1.3 1.5 0.4 

Others 87.6 8.7 14.4 20.9 32.2 
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˳ 6. E1·Ƶ> 'Q�tg��ƪŋ>Ŋ8% α-diversity (MG-RAST)  
�

·Ƶ� Day α-diversity 

E1 -30 246 
 0 6 
 1 11 
 6 14 
 19 61 
�
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˳ 7. E1·Ƶ> 'QMG-RASTUɲ�3�tg��ƪŋ>Ŋ8%Ȗ˗˾Ȃ
(subsystem/level1)  
�

Subsystem/level1 
øž�[%] 

Day -30  Day 0  Day 1  Day 6  Day 19  

Amino Acids and Derivatives 9.6  12.3  11.8  12.0  10.9  
Carbohydrates 10.1  14.7  14.0  14.3  12.3  
Cell Division and Cell Cycle 0.9  0.7 0.7 0.6  0.8  
Cell Wall and Capsule 4.3  2.5  2.7  3.0  3.9  
Clustering-based subsystems 11.9  11.3  11.7  11.0  11.5  
Cofactors, Vitamins, Prosthetic 
Groups, Pigments 

5.5  5.4  5.4  5.4  5.4  

DNA Metabolism 4.6  3.6  3.7  3.6  4.3  
Dormancy and Sporulation 0.1  0.6  0.8  0.2  0.2  
Fatty Acids, Lipids, and 
Isoprenoids 

2.6  4.4  4.1  4.0  2.9  

Iron acquisition and metabolism 0.5  1.3  1.3  1.0  0.7  
Membrane Transport 3.9  2.9  3.3  2.9  3.4  
Metabolism of Aromatic 
Compounds 

1.8  7.0  6.2  6.0  2.8  

Miscellaneous 5.9  5.4  5.5  5.4  5.7  
Motility and Chemotaxis 2.2  0.4  0.6  0.7  1.5  
Nitrogen Metabolism 2.7  1.7  1.7  1.9  1.7  
Nucleosides and Nucleotides 3.0  2.8  2.9  2.7  2.9  
Phages, Prophages, Transposable 
elements, Plasmids 

0.9  0.9  0.9  0.9  1.0  

Phosphorus Metabolism 1.2  0.9  1.0  0.9  1.1  
Photosynthesis 0.0 0.0  0.0  0.0  0.0  
Potassium metabolism 0.5  0.5  0.4  0.5  0.6  
Protein Metabolism 9.2  5.7  6.0  6.6  8.6  
RNA Metabolism 4.4  2.3  2.6  2.7  3.7  
Regulation and Cell signaling 1.1  0.7  0.8  0.8  1.0  
Respiration 5.5  4.8  4.7  5.1  5.7  
Secondary Metabolism 0.1  0.6  0.5  0.5  0.3  
Stress Response 2.5  3.2  2.9  2.9  2.4  
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Subsystem/level1 
øž�[%] 

Day -30  Day 0  Day 1  Day 6  Day 19  
Sulfur Metabolism 1.2  1.5  1.3  1.3  1.0  
Virulence, Disease and Defense 3.8  2.1  2.4  2.7  3.5  
�

�
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˳ 8. MG-RAST>NQ�tg��ƪŋ>Ŋ8%Ȗ˗˾Ȃ (subsystem/level3-
Aromatic compound)�
�

Subsystem / level3 
Abundance [%] 

Day -30 Day 0 Day 1 Day 6 Day 19 

4-
Hydroxyphenylacetic_acid_catabolic_p
athway 

1.7  1.3  2.6  2.2  1.2  

Acetophenone_carboxylase_1 0.1  0.0  0.0  0.0  0.0  

Anaerobic_benzoate_metabolism 11.9  4.6  5.7  5.2  6.2  
Anaerobic_toluene_and_ethylbenzene_
degradation 

1.0  3.6  2.6  2.4  2.3  

Aromatic_Amin_Catabolism 0.1  0.9  0.8  0.7  0.7  
Benzoate_catabolism 3.9  0.0  1.1  2.2  1.3  
Benzoate_degradation 0.6  0.0  1.1  2.4  1.2  
Benzoate_transport_and_degradation_c
luster 

15.9  1.9  7.2  7.3  10.4  

Biphenyl_Degradation 1.8  23.9  15.8  13.2  12.7  
Catechol_branch_of_beta-
ketoadipate_pathway 

1.4  0.0  0.7  0.8  1.2  

Central_meta-
cleavage_pathway_of_aromatic_compo
und_degradation 

5.6  33.3  23.7  21.4  21.6  

Chloroaromatic_degradation_pathway 1.0  0.0  0.7  0.4  0.6  
Chlorobenzoate_degradation 0.7  0.1  1.1  0.6  0.6  
Cresol_degradation 0.0  1.8  1.3  1.5  1.9  
Gentisare_degradation 3.5  0.0  1.7  1.4  1.8  
Homogentisate_pathway_of_aromatic_
compound_degradation 

4.5  0.0  3.3  2.8  2.3  

N-
heterocyclic_aromatic_compound_degr
adation 

2.6  0.0  0.5  1.3  1.8  

Naphtalene_and_antracene_degradatio
n 

2.4  0.7  0.3  0.7  1.8  

Phenol_hydroxylase 2.1  0.0  1.5  4.7  2.7  
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Subsystem / level3 
Abundance [%] 

Day -30 Day 0 Day 1 Day 6 Day 19 

Phenylacetyl-
CoA_catabolic_pathway_(core) 

5.5  0.2  3.0  4.3  3.8  

Phenylpropanoid_compound_degradati
on 

10.6  3.8  3.7  3.3  4.6  

Protocatechuate_branch_of_beta-
ketoadipate_pathway 

2.5  0.1  1.9  2.1  1.4  

Quinate_degradation 0.4  0.0  0.3  0.1  0.1  
Salicylate_and_gentisate_catabolism 2.1  0.2  1.2  1.1  1.2  
Salicylate_ester_degradation 0.5  0.0  0.2  0.0  0.0  
Toluene_4-monooxygenase_(T4MO) 0.1  0.0  0.0 0.1  0.7  
Toluene_degradation 0.9  0.0  0.4  0.2  0.7  
carbazol_degradation_cluster 0.4  0.0  0.6  1.3  0.2  
n-Phenylalkanoic_acid_degradation 15.3  20.5  15.0  14.7  13.0  
p-Hydroxybenzoate_degradation 0.9  3.0  1.9  1.6  2.0  

p-cymene_degradation 0.0  0.2  0.2  0.1  0.0  
�
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˳ 9. RUɲ�3�t{��nd��{¡�˾Ȃ�
 (A) Number of mapped and ummapped reads (B) Normalized count date� �
�

A 

Day 
Read 

Mapped to RHA1 Unmapped to RHA1 

0 3188381 152064301 

1 2566747 151342423 
6 8241127 124661225 

19 757415 112266159 

�
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B 
Read count (normalized : Deseq 2 ) 

locus_tag 
Read count 

q.value Function 
Day0  Day 1 Day 6 Day 19  

RS44830 11.7 2.6 2.8 2.0 0.1 hypothetical protein 

RS35800 13.3 5.0 5.5 2.0 0.1 
2-hydroxy-6-oxo-2,4-
heptadienoate hydrolase 

RS35810 10.0 2.0 2.0 2.4 0.1 quinone oxidoreductase 
RS35825 8.2 0.7 0.4 1.4 0.1 hypothetical protein 

RS35840 11.4 3.2 2.7 0.5 0.1 
AMP-dependent 
synthetase 

RS35860 13.4 6.2 5.5 2.4 0.1 

3-(cis-5,6-
dihydroxycyclohexa-1,3-
dien-1-yl) propanoate 
dehydrogenase" 

RS35865 13.7 7.1 6.4 5.5 0.1 
2,3-dihydroxybiphenyl 
1,2-dioxygenase 

RS35870 13.7 7.2 6.2 3.3 0.1 
biphenyl 2 3-dioxygenase 
ferredoxin reductase 
component 

RS35875 13.0 5.7 4.8 1.4 0.1 
3-phenylpropionate 
dioxygenase 

RS35880 13.5 6.6 5.7 2.0 0.1 
biphenyl 2,3-dioxygenase 
subunit beta 

RS35885 15.1 8.7 8.3 2.4 0.1 
biphenyl 2,3-dioxygenase 
subunit alpha 

RS41310 11.9 3.5 4.3 1.4 0.1 
acetaldehyde 
dehydrogenase 

RS41320 11.7 4.1 4.3 3.8 0.1 enoyl-CoA hydratase 
RS41340 12.2 5.1 4.6 3.1 0.1 ferredoxin reductase 

RS41370 11.2 2.5 1.6 0.5 0.1 
ribosomal subunit 
interface protein 
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locus_tag 
Read count 

q.value Function 
Day0 Day 1 Day 6 Day 19 

RS41385 12.8 6.1 4.7 2.0 0.1 
2-hydroxy-6-oxo-6-
phenylhexa-2,4-dienoate 
hydrolase 

RS41420 11.1 2.6 1.7 0.5 0.1 
ribosomal subunit 
interface protein 

RS41430 12.2 4.9 4.9 3.8 0.1 
non-heme iron oxygenase 
ferredoxin subunit 

RS41465 13.3 4.8 5.2 2.8 0.1 sterol transfer protein 

RS41345 11.1 4.0 3.7 3.6 0.1 

3-(cis-5,6-
dihydroxycyclohexa-1,3-
dien-1-yl) propanoate 
dehydrogenase 

RS41380 12.9 6.6 5.4 5.3 0.1 
2,3-dihydroxybiphenyl 
1,2-dioxygenase 

RS41325 11.4 4.7 4.1 4.0 0.1 
AMP-dependent 
synthetase 

RS41390 12.2 5.9 4.2 1.4 0.1 
2-oxo-hepta-3-ene-1,7-
dioic acid hydratase 

RS41395 11.1 4.4 3.4 2.0 0.1 

cleaves 5-dehydro-4-
deoxy-glucarate and 2-
dehydro-3-deoxy-D-
glucarate 

RS41400 10.4 3.6 2.9 3.1 0.1 
ketosteroid isomerase-
related protein 

RS41405 11.2 4.6 4.0 3.6 0.1 
LLM class F420-
dependent oxidoreductase 

RS41435 13.0 7.0 7.1 3.8 0.1 
2-hydroxy-6-oxo-2,4-
heptadienoate hydrolase 

�

�

�
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(A) Phylum, (B) Class, (C) Order, (D) Family, (E) Genus, (F) Spices 
�

A  

Orgnism/phylum 
Bacterial abundance[%] 

Day 
-30 0 1 6 19 

Acidobacteria 0.52  0.02  0.04  0.18  0.50  
Actinobacteria 1.64  84.13  72.49  71.29  40.34  
Apicomplexa 0.01  0.00  0.00  0.00  0.01  
Aquificae 0.21  0.01  0.01  0.04  0.13  
Arthropoda 0.03  0.00  0.00  0.01  0.03  
Ascomycota 0.06  0.01  0.01  0.03  0.07  
Bacillariophyta 0.01  0.00  0.00  0.00  0.01  
Bacteroidetes 1.10  0.06  0.29  3.65  8.09  
Basidiomycota 0.01  0.00  0.00  0.01  0.01  
Blastocladiomycota 0.00  0.00  0.00  0.00  0.00  
Candidatus Poribacteria 0.03  0.00  0.00  0.00  0.01  
Chlamydiae 0.06  0.00  0.00  0.01  0.05  
Chlorobi 0.49  0.01  0.02  0.18  0.58  
Chloroflexi 1.26  0.05  0.07  0.16  0.43  
Chlorophyta 0.02  0.00  0.00  0.01  0.02  
Chordata 0.21  0.01  0.03  0.04  0.06  
Chrysiogenetes 0.04  0.00  0.00  0.01  0.05  
Chytridiomycota 0.00  0.00  0.00  0.00  0.00  
Cnidaria 0.26  0.00  0.01  0.02  0.03  
Crenarchaeota 0.13  0.01  0.01  0.02  0.05  
Cyanobacteria 0.95  0.05  0.08  0.24  0.68  
Deferribacteres 0.11  0.01  0.01  0.04  0.14  
Deinococcus-Thermus 0.24  0.03  0.04  0.08  0.19  
Dictyoglomi 0.07  0.00  0.01  0.01  0.04  
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Echinodermata 0.00  0.00  0.00  0.00  0.00  
Elusimicrobia 0.05  0.00  0.00  0.01  0.16  
Euglenida 0.00  0.00  0.00  0.00  0.00  
Euryarchaeota 0.86  0.05  0.08  0.17  0.55  
Fibrobacteres 0.01  0.00  0.00  0.01  0.02  
Firmicutes 3.27  13.82  18.91  5.04  8.67  
Fusobacteria 0.09  0.03  0.03  0.11  0.23  
Gemmatimonadetes 0.11  0.00  0.01  0.03  0.16  
Hemichordata 0.00  0.00  0.00  0.00  0.00  
Korarchaeota 0.01  0.00  0.00  0.00  0.01  
Lentisphaerae 0.03  0.00  0.00  0.01  0.11  
Microsporidia 0.00  0.00  0.00  0.00  0.00  
Mollusca 0.00  0.00  0.00  0.00  0.00  
Nanoarchaeota 0.01  0.00  0.00  0.00  0.00  
Nematoda 0.01  0.00  0.00  0.01  0.01  
Nitrospirae 0.36  0.00  0.01  0.03  0.15  
Phaeophyceae 0.00  0.00  0.00  0.00  0.00  
Placozoa 0.00  0.00  0.00  0.00  0.00  
Planctomycetes 0.30  0.01  0.02  0.07  0.24  
Platyhelminthes 0.00  0.00  0.00  0.00  0.00  
Proteobacteria 85.84  1.57  7.63  18.00  36.65  
Spirochaetes 0.20  0.02  0.03  0.09  0.34  
Streptophyta 0.13  0.01  0.02  0.03  0.07  
Synergistetes 0.10  0.01  0.01  0.04  0.14  
Tenericutes 0.04  0.00  0.01  0.02  0.05  
Thaumarchaeota 0.13  0.00  0.01  0.02  0.06  
Thermotogae 0.18  0.02  0.02  0.07  0.22  
Verrucomicrobia 0.59  0.01  0.02  0.12  0.40  
Xanthophyceae 0.00  0.00  0.00  0.00  0.00  
unclassified (derived from Bacteria) 0.12  0.01  0.01  0.02  0.08  
unclassified (derived from Eukaryota) 0.05  0.01  0.01  0.03  0.07  
unclassified (derived from Viruses) 0.02  0.03  0.03  0.03  0.07  
unclassified (derived from other sequences) 0.00  0.00  0.00  0.00  0.00  
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�

�

�

�

�

B 

Orgnism/Class 
Bacterial abundance[%] 

Day 
-30 0 1 6 19 

Acidobacteria (class) 0.12 0.00 0.01 0.05 0.12 
Aconoidasida 0.01 0.00 0.00 0.00 0.00 

Actinobacteria (class) 1.64 
84.1

3 
72.49 

71.2
9 

40.3
4 

Actinopterygii 0.00 0.00 0.00 0.00 0.00 
Agaricomycetes 0.01 0.00 0.00 0.00 0.01 
Alphaproteobacteria 7.19 0.42 0.85 1.13 1.85 
Amphibia 0.16 0.00 0.02 0.02 0.01 
Anthocerotopsida 0.00 0.00 0.00 0.00 0.00 
Anthozoa 0.01 0.00 0.00 0.01 0.02 
Aquificae (class) 0.21 0.01 0.01 0.04 0.13 
Arachnida 0.00 0.00 0.00 0.00 0.00 
Archaeoglobi 0.07 0.00 0.01 0.01 0.03 
Ascidiacea 0.00 0.00 0.00 0.00 0.00 
Asteroidea 0.00 0.00 0.00 0.00 0.00 
Aves 0.00 0.00 0.00 0.00 0.00 
Bacillariophyceae 0.00 0.00 0.00 0.00 0.00 

Bacilli 0.93 
12.9

9 
17.69 1.95 1.74 

Bacteroidia 0.30 0.02 0.04 1.94 4.13 
Bangiophyceae 0.00 0.00 0.00 0.00 0.00 

Betaproteobacteria 
63.4

1 
0.50 5.48 7.51 4.07 

Blastocladiomycetes 0.00 0.00 0.00 0.00 0.00 
Bryopsida 0.01 0.01 0.01 0.00 0.01 
Cephalopoda 0.00 0.00 0.00 0.00 0.00 
Charophyceae 0.00 0.00 0.00 0.00 0.00 
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Chlamydiae (class) 0.06 0.00 0.00 0.01 0.05 
Chlorobia 0.49 0.01 0.02 0.18 0.58 
Chloroflexi (class) 0.46 0.03 0.05 0.10 0.26 
Chlorokybophyceae 0.00 0.00 0.00 0.00 0.00 
Chlorophyceae 0.01 0.00 0.00 0.00 0.01 
Chromadorea 0.01 0.00 0.00 0.01 0.01 
Chrysiogenetes (class) 0.04 0.00 0.00 0.01 0.05 
Chrysophyceae 0.00 0.00 0.00 0.00 0.00 
Chytridiomycetes 0.00 0.00 0.00 0.00 0.00 
Clostridia 2.17 0.80 1.17 2.86 6.50 
Coccidia 0.00 0.00 0.00 0.00 0.00 
Coleochaetophyceae 0.00 0.00 0.00 0.00 0.00 
Coniferopsida 0.00 0.00 0.00 0.00 0.00 
Coscinodiscophyceae 0.00 0.00 0.00 0.00 0.01 
Cryptophyta 0.00 0.00 0.00 0.00 0.00 
Cycadopsida 0.00 0.00 0.00 0.00 0.00 
Cytophagia 0.24 0.01 0.08 0.46 1.07 
Deferribacteres (class) 0.11 0.01 0.01 0.04 0.14 
Dehalococcoidetes 0.56 0.00 0.01 0.03 0.08 
Deinococci 0.24 0.03 0.04 0.08 0.19 

Deltaproteobacteria 4.83 0.13 0.21 7.47 
27.5

3 
Dictyoglomia 0.07 0.00 0.01 0.01 0.04 
Dinophyceae 0.00 0.00 0.00 0.00 0.00 
Dothideomycetes 0.00 0.00 0.00 0.00 0.00 
Echinoidea 0.00 0.00 0.00 0.00 0.00 
Elusimicrobia (class) 0.03 0.00 0.00 0.01 0.14 
Enteropneusta 0.00 0.00 0.00 0.00 0.00 
Epsilonproteobacteria 1.46 0.03 0.05 0.13 0.31 
Equisetopsida 0.00 0.00 0.00 0.00 0.00 
Erysipelotrichi 0.03 0.02 0.03 0.13 0.23 
Eurotiomycetes 0.02 0.00 0.00 0.01 0.02 
Exobasidiomycetes 0.00 0.00 0.00 0.00 0.00 
Fibrobacteres (class) 0.01 0.00 0.00 0.01 0.02 
Flavobacteria 0.26 0.02 0.14 0.78 1.77 
Florideophyceae 0.00 0.00 0.00 0.00 0.00 
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Fragilariophyceae 0.00 0.00 0.00 0.00 0.00 
Fusobacteria (class) 0.09 0.03 0.03 0.11 0.23 
Gammaproteobacteria 8.74 0.49 1.02 1.72 2.82 
Gemmatimonadetes (class) 0.11 0.00 0.01 0.03 0.16 
Glaucocystophyceae 0.00 0.00 0.00 0.00 0.00 
Gloeobacteria 0.06 0.01 0.01 0.02 0.05 
Gnetopsida 0.00 0.00 0.00 0.00 0.00 
Halobacteria 0.07 0.01 0.01 0.02 0.04 
Heterolobosea 0.00 0.00 0.00 0.00 0.01 
Hydrozoa 0.25 0.00 0.01 0.01 0.01 
Insecta 0.03 0.00 0.00 0.01 0.03 
Isoetopsida 0.00 0.00 0.00 0.00 0.00 
Jungermanniopsida 0.00 0.00 0.00 0.00 0.00 
Ktedonobacteria 0.07 0.00 0.00 0.01 0.03 
Leotiomycetes 0.00 0.00 0.00 0.00 0.00 
Liliopsida 0.01 0.00 0.00 0.00 0.01 
Lycopodiopsida 0.00 0.00 0.00 0.00 0.00 
Mammalia 0.03 0.00 0.01 0.01 0.03 
Marattiopsida 0.00 0.00 0.00 0.00 0.00 
Marchantiopsida 0.00 0.00 0.00 0.00 0.00 
Mesostigmatophyceae 0.00 0.00 0.00 0.00 0.00 
Methanobacteria 0.07 0.00 0.00 0.01 0.04 
Methanococci 0.09 0.00 0.01 0.02 0.07 
Methanomicrobia 0.35 0.02 0.03 0.08 0.27 
Methanopyri 0.01 0.00 0.00 0.00 0.01 
Mollicutes 0.04 0.00 0.01 0.02 0.05 
Negativicutes 0.14 0.01 0.02 0.09 0.21 
Nitrospira (class) 0.36 0.00 0.01 0.03 0.15 
Oligohymenophorea 0.00 0.00 0.00 0.00 0.01 
Opitutae 0.18 0.00 0.01 0.05 0.17 
Pelagophyceae 0.00 0.00 0.00 0.00 0.00 
Pezizomycetes 0.00 0.00 0.00 0.00 0.00 
Planctomycetacia 0.30 0.01 0.02 0.07 0.24 
Polypodiopsida 0.00 0.00 0.00 0.00 0.00 
Prasinophyceae 0.01 0.00 0.00 0.00 0.01 
Raphidophyceae 0.00 0.00 0.00 0.00 0.00 



 
 

72 

Saccharomycetes 0.02 0.00 0.00 0.01 0.02 
Schizosaccharomycetes 0.01 0.00 0.00 0.00 0.01 
Solibacteres 0.26 0.01 0.02 0.08 0.22 
Sordariomycetes 0.01 0.00 0.00 0.01 0.01 
Spartobacteria 0.09 0.00 0.00 0.02 0.06 
Sphingobacteria 0.28 0.01 0.02 0.43 0.99 
Spirochaetes (class) 0.20 0.02 0.03 0.09 0.34 
Synergistia 0.10 0.01 0.01 0.04 0.14 
Synurophyceae 0.00 0.00 0.00 0.00 0.00 
Thermococci 0.10 0.01 0.01 0.02 0.06 
Thermomicrobia (class) 0.17 0.01 0.01 0.02 0.06 
Thermoplasmata 0.03 0.00 0.00 0.00 0.01 
Thermoprotei 0.13 0.01 0.01 0.02 0.05 
Thermotogae (class) 0.18 0.02 0.02 0.07 0.22 
Trebouxiophyceae 0.00 0.00 0.00 0.00 0.00 
Trematoda 0.00 0.00 0.00 0.00 0.00 
Tremellomycetes 0.00 0.00 0.00 0.00 0.00 
Ulvophyceae 0.00 0.00 0.00 0.00 0.00 
Ustilaginomycetes 0.00 0.00 0.00 0.00 0.00 
Verrucomicrobiae 0.28 0.00 0.01 0.05 0.16 
Zetaproteobacteria 0.08 0.00 0.00 0.01 0.02 
Zygnemophyceae 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Acidobacteria) 0.14 0.01 0.02 0.06 0.16 
unclassified (derived from Bacteria) 0.12 0.01 0.01 0.02 0.08 
unclassified (derived from Bacteroidetes) 0.02 0.00 0.00 0.04 0.12 
unclassified (derived from Candidatus Poribacteria) 0.03 0.00 0.00 0.00 0.01 
unclassified (derived from Chlorophyta) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Chordata) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Cyanobacteria) 0.89 0.04 0.07 0.22 0.63 
unclassified (derived from Elusimicrobia) 0.01 0.00 0.00 0.00 0.02 
unclassified (derived from Euglenida) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Eukaryota) 0.04 0.00 0.00 0.02 0.05 
unclassified (derived from Euryarchaeota) 0.06 0.00 0.00 0.01 0.04 
unclassified (derived from Korarchaeota) 0.01 0.00 0.00 0.00 0.01 
unclassified (derived from Lentisphaerae) 0.03 0.00 0.00 0.01 0.11 
unclassified (derived from Microsporidia) 0.00 0.00 0.00 0.00 0.00 
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unclassified (derived from Nanoarchaeota) 0.01 0.00 0.00 0.00 0.00 
unclassified (derived from Phaeophyceae) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Placozoa) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Proteobacteria) 0.14 0.00 0.01 0.02 0.05 
unclassified (derived from Streptophyta) 0.11 0.00 0.01 0.03 0.04 
unclassified (derived from Thaumarchaeota) 0.13 0.00 0.01 0.02 0.06 
unclassified (derived from Verrucomicrobia) 0.03 0.00 0.00 0.00 0.02 
unclassified (derived from Viruses) 0.02 0.03 0.03 0.03 0.07 
unclassified (derived from Xanthophyceae) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from other sequences) 0.00 0.00 0.00 0.00 0.00 
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�

�

�

�

�

C 

Orgnism/Order 
Bacterial abundance[%] 

Day 
-30 0 1 6 19 

Acholeplasmatales 0.01 0.00 0.00 0.01 0.02 
Acidilobales 0.00 0.00 0.00 0.00 0.00 
Acidimicrobiales 0.01 0.00 0.00 0.00 0.01 
Acidithiobacillales 0.23 0.00 0.01 0.01 0.04 
Acidobacteriales 0.12 0.00 0.01 0.05 0.12 
Acorales 0.00 0.00 0.00 0.00 0.00 
Actiniaria 0.01 0.00 0.00 0.01 0.02 

Actinomycetales 1.43 
84.0

3 
72.3

8 
71.1

5 
40.0

1 
Aeromonadales 0.16 0.01 0.02 0.05 0.07 
Agaricales 0.01 0.00 0.00 0.00 0.01 
Alismatales 0.00 0.00 0.00 0.00 0.00 
Alteromonadales 1.11 0.04 0.11 0.26 0.48 
Amborellales 0.00 0.00 0.00 0.00 0.00 
Anthocerotales 0.00 0.00 0.00 0.00 0.00 
Anura 0.16 0.00 0.02 0.02 0.01 
Apiales 0.00 0.00 0.00 0.00 0.00 
Aquificales 0.21 0.01 0.01 0.04 0.13 
Archaeoglobales 0.07 0.00 0.01 0.01 0.03 

Bacillales 0.73 
12.7

7 
17.3

9 
1.78 1.39 

Bacteroidales 0.30 0.02 0.04 1.94 4.13 
Bangiales 0.00 0.00 0.00 0.00 0.00 
Bdellovibrionales 0.04 0.00 0.00 0.02 0.07 
Bicosoecida 0.00 0.00 0.00 0.00 0.00 
Bifidobacteriales 0.03 0.01 0.01 0.02 0.04 
Blastocladiales 0.00 0.00 0.00 0.00 0.00 
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Brassicales 0.02 0.00 0.00 0.01 0.02 
Bryopsidales 0.00 0.00 0.00 0.00 0.00 

Burkholderiales 
40.7

9 
0.41 3.99 4.84 2.99 

Campylobacterales 1.33 0.02 0.05 0.11 0.25 
Capnodiales 0.00 0.00 0.00 0.00 0.00 
Cardiobacteriales 0.04 0.00 0.00 0.00 0.01 
Carnivora 0.00 0.00 0.00 0.00 0.00 
Caudovirales 0.02 0.03 0.03 0.03 0.07 
Caulobacterales 0.51 0.02 0.04 0.08 0.10 
Cenarchaeales 0.03 0.00 0.00 0.00 0.01 
Chaetopeltidales 0.00 0.00 0.00 0.00 0.00 
Chaetophorales 0.00 0.00 0.00 0.00 0.00 
Charales 0.00 0.00 0.00 0.00 0.00 
Chattonellales 0.00 0.00 0.00 0.00 0.00 
Chlamydiales 0.06 0.00 0.00 0.01 0.05 
Chlamydomonadales 0.01 0.00 0.00 0.00 0.01 
Chlorellales 0.00 0.00 0.00 0.00 0.00 
Chlorobiales 0.49 0.01 0.02 0.18 0.58 
Chloroflexales 0.40 0.03 0.04 0.08 0.22 
Chlorokybales 0.00 0.00 0.00 0.00 0.00 
Choanoflagellida 0.00 0.00 0.00 0.00 0.00 
Chromatiales 1.42 0.02 0.05 0.11 0.24 
Chromulinales 0.00 0.00 0.00 0.00 0.00 
Chroococcales 0.50 0.02 0.04 0.13 0.35 
Chrysiogenales 0.04 0.00 0.00 0.01 0.05 
Clostridiales 1.53 0.71 1.04 2.54 5.59 
Coleochaetales 0.00 0.00 0.00 0.00 0.00 
Coleoptera 0.00 0.00 0.00 0.00 0.00 
Coniferales 0.00 0.00 0.00 0.00 0.00 
Corallimorpharia 0.00 0.00 0.00 0.00 0.00 
Coriobacteriales 0.05 0.01 0.02 0.03 0.16 
Cryptomonadales 0.00 0.00 0.00 0.00 0.00 
Cyanidiales 0.00 0.00 0.00 0.00 0.00 
Cycadales 0.00 0.00 0.00 0.00 0.00 
Cypriniformes 0.00 0.00 0.00 0.00 0.00 
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Cytophagales 0.24 0.01 0.08 0.46 1.07 
Deferribacterales 0.11 0.01 0.01 0.04 0.14 
Deinococcales 0.10 0.02 0.03 0.04 0.08 
Desmidiales 0.00 0.00 0.00 0.00 0.00 
Desulfarculales 0.07 0.00 0.00 0.01 0.06 
Desulfobacterales 0.77 0.01 0.02 0.12 0.77 
Desulfovibrionales 0.63 0.02 0.04 0.37 0.69 
Desulfurococcales 0.04 0.00 0.00 0.00 0.02 

Desulfuromonadales 1.87 0.03 0.06 6.54 
24.5

7 
Dictyoglomales 0.07 0.00 0.01 0.01 0.04 
Dictyosteliida 0.01 0.00 0.00 0.01 0.02 
Didelphimorphia 0.00 0.00 0.00 0.00 0.00 
Diptera 0.02 0.00 0.00 0.01 0.02 
Echinoida 0.00 0.00 0.00 0.00 0.00 
Ectocarpales 0.00 0.00 0.00 0.00 0.00 
Elusimicrobiales 0.03 0.00 0.00 0.01 0.14 
Enterobacteriales 0.89 0.13 0.21 0.29 0.49 
Enterogona 0.00 0.00 0.00 0.00 0.00 
Entomoplasmatales 0.00 0.00 0.00 0.00 0.00 
Ephedrales 0.00 0.00 0.00 0.00 0.00 
Equisetales 0.00 0.00 0.00 0.00 0.00 
Erysipelotrichales 0.03 0.02 0.03 0.13 0.23 
Eucoccidiorida 0.00 0.00 0.00 0.00 0.00 
Euglenales 0.00 0.00 0.00 0.00 0.00 
Euglyphida 0.00 0.00 0.00 0.00 0.00 
Eupodiscales 0.00 0.00 0.00 0.00 0.00 
Eurotiales 0.01 0.00 0.00 0.01 0.01 
Fabales 0.00 0.00 0.00 0.00 0.00 
Fibrobacterales 0.01 0.00 0.00 0.01 0.02 
Flavobacteriales 0.25 0.02 0.14 0.75 1.68 
Fragilariales 0.00 0.00 0.00 0.00 0.00 
Fucales 0.00 0.00 0.00 0.00 0.00 
Funariales 0.01 0.01 0.01 0.00 0.01 
Fusobacteriales 0.09 0.03 0.03 0.11 0.23 
Gadiformes 0.00 0.00 0.00 0.00 0.00 
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Galliformes 0.00 0.00 0.00 0.00 0.00 
Gallionellales 2.32 0.00 0.03 0.07 0.09 
Gemmatimonadales 0.11 0.00 0.01 0.03 0.16 
Geraniales 0.00 0.00 0.00 0.00 0.00 
Gloeobacterales 0.06 0.01 0.01 0.02 0.05 
Gnetales 0.00 0.00 0.00 0.00 0.00 
Gracilariales 0.00 0.00 0.00 0.00 0.00 
Haemosporida 0.00 0.00 0.00 0.00 0.00 
Halanaerobiales 0.07 0.01 0.01 0.04 0.17 
Halobacteriales 0.07 0.01 0.01 0.02 0.04 
Helotiales 0.00 0.00 0.00 0.00 0.00 
Hemiptera 0.00 0.00 0.00 0.00 0.00 
Herpesvirales 0.00 0.00 0.00 0.00 0.00 
Herpetosiphonales 0.06 0.01 0.01 0.02 0.04 
Hydrogenophilales 4.68 0.00 0.05 0.05 0.05 
Hydroida 0.25 0.00 0.01 0.01 0.01 
Hymenoptera 0.00 0.00 0.00 0.00 0.00 
Hymenostomatida 0.00 0.00 0.00 0.00 0.00 
Hypocreales 0.00 0.00 0.00 0.00 0.01 
Isochrysidales 0.00 0.00 0.00 0.00 0.00 
Ixodida 0.00 0.00 0.00 0.00 0.00 
Kinetoplastida 0.01 0.00 0.00 0.00 0.01 
Ktedonobacterales 0.07 0.00 0.00 0.01 0.03 
Lactobacillales 0.20 0.22 0.31 0.17 0.34 
Lagomorpha 0.00 0.00 0.00 0.00 0.00 
Lamiales 0.00 0.00 0.00 0.00 0.00 
Legionellales 0.17 0.01 0.01 0.03 0.07 
Lentisphaerales 0.01 0.00 0.00 0.01 0.02 
Lycopodiales 0.00 0.00 0.00 0.00 0.00 
Magnaporthales 0.00 0.00 0.00 0.00 0.00 
Malasseziales 0.00 0.00 0.00 0.00 0.00 
Malpighiales 0.09 0.00 0.01 0.02 0.02 
Mamiellales 0.01 0.00 0.00 0.00 0.01 
Marattiales 0.00 0.00 0.00 0.00 0.00 
Marchantiales 0.00 0.00 0.00 0.00 0.00 
Mariprofundales 0.08 0.00 0.00 0.01 0.02 
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Mesostigmatales 0.00 0.00 0.00 0.00 0.00 
Methanobacteriales 0.07 0.00 0.00 0.01 0.04 
Methanocellales 0.02 0.00 0.00 0.00 0.01 
Methanococcales 0.09 0.00 0.01 0.02 0.07 
Methanomicrobiales 0.12 0.01 0.01 0.03 0.11 
Methanopyrales 0.01 0.00 0.00 0.00 0.01 
Methanosarcinales 0.21 0.01 0.02 0.04 0.14 
Methylacidiphilales 0.03 0.00 0.00 0.00 0.02 
Methylococcales 0.52 0.00 0.01 0.04 0.08 
Methylophilales 3.09 0.01 0.09 0.10 0.09 
Monotremata 0.00 0.00 0.00 0.00 0.00 
Mycoplasmatales 0.03 0.00 0.00 0.01 0.03 
Myrtales 0.00 0.00 0.00 0.00 0.00 
Myxococcales 0.67 0.05 0.07 0.29 0.81 
Natranaerobiales 0.02 0.00 0.01 0.01 0.03 
Nautiliales 0.02 0.00 0.00 0.00 0.01 
Naviculales 0.00 0.00 0.00 0.00 0.00 
Neisseriales 1.48 0.01 0.83 0.99 0.18 
Nitrosomonadales 2.10 0.01 0.05 0.09 0.13 
Nitrosopumilales 0.10 0.00 0.01 0.01 0.05 
Nitrospirales 0.36 0.00 0.01 0.03 0.15 
Nostocales 0.19 0.01 0.02 0.05 0.13 
Nymphaeales 0.00 0.00 0.00 0.00 0.00 
Oceanospirillales 0.55 0.03 0.05 0.09 0.16 
Oedogoniales 0.00 0.00 0.00 0.00 0.00 
Onygenales 0.00 0.00 0.00 0.00 0.00 
Oscillatoriales 0.12 0.00 0.01 0.03 0.09 
Parvularculales 0.01 0.00 0.00 0.00 0.01 
Passeriformes 0.00 0.00 0.00 0.00 0.00 
Pasteurellales 0.16 0.01 0.03 0.05 0.10 
Peniculida 0.00 0.00 0.00 0.00 0.00 
Peridiniales 0.00 0.00 0.00 0.00 0.00 
Perissodactyla 0.00 0.00 0.00 0.00 0.00 
Perkinsida 0.00 0.00 0.00 0.00 0.00 
Peronosporales 0.00 0.00 0.00 0.00 0.01 
Pezizales 0.00 0.00 0.00 0.00 0.00 



 
 

79 

Phthiraptera 0.00 0.00 0.00 0.00 0.00 
Phyllachorales 0.00 0.00 0.00 0.00 0.00 
Planctomycetales 0.30 0.01 0.02 0.07 0.24 
Pleosporales 0.00 0.00 0.00 0.00 0.00 
Pleuroziales 0.00 0.00 0.00 0.00 0.00 
Poales 0.01 0.00 0.00 0.00 0.01 
Polypodiales 0.00 0.00 0.00 0.00 0.00 
Polyporales 0.00 0.00 0.00 0.00 0.00 
Pottiales 0.00 0.00 0.00 0.00 0.00 
Primates 0.01 0.00 0.00 0.00 0.01 
Prochlorales 0.05 0.00 0.00 0.01 0.04 
Pseudomonadales 1.94 0.18 0.39 0.49 0.55 
Pseudoscourfieldiales 0.00 0.00 0.00 0.00 0.00 
Psilotales 0.00 0.00 0.00 0.00 0.00 
Puniceicoccales 0.02 0.00 0.00 0.01 0.03 
Pyramimonadales 0.00 0.00 0.00 0.00 0.00 
Pyrenomonadales 0.00 0.00 0.00 0.00 0.00 
Ranunculales 0.00 0.00 0.00 0.00 0.00 
Rhabditida 0.01 0.00 0.00 0.01 0.01 
Rhizobiales 2.81 0.22 0.36 0.54 0.89 
Rhodobacterales 1.88 0.06 0.16 0.20 0.32 
Rhodocyclales 7.50 0.05 0.41 1.28 0.45 
Rhodospirillales 0.88 0.03 0.06 0.14 0.29 
Rickettsiales 0.08 0.01 0.01 0.02 0.06 
Rodentia 0.01 0.00 0.00 0.00 0.01 
Rosales 0.00 0.00 0.00 0.00 0.00 
Rubrobacterales 0.08 0.03 0.03 0.04 0.05 
Saccharomycetales 0.02 0.00 0.00 0.01 0.02 
Sapindales 0.00 0.00 0.00 0.00 0.00 
Saprolegniales 0.00 0.00 0.00 0.00 0.00 
Schizopyrenida 0.00 0.00 0.00 0.00 0.01 
Schizosaccharomycetales 0.01 0.00 0.00 0.00 0.01 
Selaginellales 0.00 0.00 0.00 0.00 0.00 
Selenomonadales 0.14 0.01 0.02 0.09 0.21 
Solanales 0.00 0.00 0.00 0.00 0.00 
Solibacterales 0.26 0.01 0.02 0.08 0.22 
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Solirubrobacterales 0.04 0.04 0.04 0.04 0.04 
Sordariales 0.00 0.00 0.00 0.00 0.01 
Sphaerobacterales 0.10 0.01 0.01 0.02 0.04 
Sphaeropleales 0.00 0.00 0.00 0.00 0.00 
Sphingobacteriales 0.28 0.01 0.02 0.43 0.99 
Sphingomonadales 0.95 0.08 0.22 0.14 0.17 
Spirochaetales 0.20 0.02 0.03 0.09 0.34 
Spirurida 0.00 0.00 0.00 0.00 0.00 
Spizellomycetales 0.00 0.00 0.00 0.00 0.00 
Strigeidida 0.00 0.00 0.00 0.00 0.00 
Sulfolobales 0.04 0.01 0.01 0.01 0.01 
Synergistales 0.10 0.01 0.01 0.04 0.14 
Syntrophobacterales 0.52 0.01 0.02 0.09 0.39 
Synurales 0.00 0.00 0.00 0.00 0.00 
Teuthida 0.00 0.00 0.00 0.00 0.00 
Thermales 0.14 0.01 0.01 0.04 0.10 
Thermoanaerobacterales 0.54 0.08 0.11 0.27 0.70 
Thermococcales 0.10 0.01 0.01 0.02 0.06 
Thermomicrobiales 0.07 0.00 0.00 0.01 0.02 
Thermoplasmatales 0.03 0.00 0.00 0.00 0.01 
Thermoproteales 0.04 0.00 0.00 0.01 0.02 
Thermotogales 0.18 0.02 0.02 0.07 0.22 
Thiotrichales 0.29 0.00 0.01 0.03 0.08 
Tremellales 0.00 0.00 0.00 0.00 0.00 
Trichomonadida 0.00 0.00 0.00 0.00 0.01 
Ulvales 0.00 0.00 0.00 0.00 0.00 
Ustilaginales 0.00 0.00 0.00 0.00 0.00 
Valvatida 0.00 0.00 0.00 0.00 0.00 
Vaucheriales 0.00 0.00 0.00 0.00 0.00 
Verrucomicrobiales 0.28 0.00 0.01 0.05 0.16 
Vibrionales 0.35 0.02 0.04 0.10 0.20 
Vitales 0.00 0.00 0.00 0.00 0.00 
Welwitschiales 0.00 0.00 0.00 0.00 0.00 
Xanthomonadales 0.50 0.02 0.04 0.10 0.16 
Zygnematales 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Acidobacteria) 0.14 0.01 0.02 0.06 0.16 
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unclassified (derived from Aconoidasida) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Actinobacteria (class)) 0.01 0.02 0.02 0.02 0.02 
unclassified (derived from Alphaproteobacteria) 0.08 0.00 0.00 0.01 0.02 
unclassified (derived from Bacteria) 0.12 0.01 0.01 0.02 0.08 
unclassified (derived from Bacteroidetes) 0.02 0.00 0.00 0.04 0.12 
unclassified (derived from Betaproteobacteria) 1.46 0.00 0.03 0.11 0.09 
unclassified (derived from Candidatus Poribacteria) 0.03 0.00 0.00 0.00 0.01 
unclassified (derived from Chlorophyta) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Chordata) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Coscinodiscophyceae) 0.00 0.00 0.00 0.00 0.01 
unclassified (derived from Cyanobacteria) 0.03 0.00 0.00 0.01 0.02 
unclassified (derived from Dehalococcoidetes) 0.56 0.00 0.01 0.03 0.08 
unclassified (derived from Deltaproteobacteria) 0.26 0.00 0.00 0.03 0.17 
unclassified (derived from Elusimicrobia) 0.01 0.00 0.00 0.00 0.02 
unclassified (derived from Enteropneusta) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Epsilonproteobacteria) 0.11 0.00 0.01 0.02 0.04 
unclassified (derived from Eukaryota) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Euryarchaeota) 0.06 0.00 0.00 0.01 0.04 
unclassified (derived from Flavobacteria) 0.01 0.00 0.00 0.03 0.09 
unclassified (derived from Gammaproteobacteria) 0.41 0.00 0.02 0.05 0.11 
unclassified (derived from Glaucocystophyceae) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Korarchaeota) 0.01 0.00 0.00 0.00 0.01 
unclassified (derived from Lentisphaerae) 0.02 0.00 0.00 0.01 0.09 
unclassified (derived from Mammalia) 0.01 0.00 0.00 0.00 0.00 
unclassified (derived from Microsporidia) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Nanoarchaeota) 0.01 0.00 0.00 0.00 0.00 
unclassified (derived from Opitutae) 0.16 0.00 0.01 0.04 0.14 
unclassified (derived from Pelagophyceae) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Placozoa) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Prasinophyceae) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Proteobacteria) 0.14 0.00 0.01 0.02 0.05 
unclassified (derived from Spartobacteria) 0.09 0.00 0.00 0.02 0.06 
unclassified (derived from Trebouxiophyceae) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Viruses) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from other sequences) 0.00 0.00 0.00 0.00 0.00 

�
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Orgnism/Family 
Bacterial abundance[%] 

Day 
-30 0 1 6 19 

Acetobacteraceae 0.21 0.01 0.02 0.04 0.09 
Acholeplasmataceae 0.01 0.00 0.00 0.01 0.02 
Acidaminococcaceae 0.02 0.00 0.00 0.01 0.03 
Acidilobaceae 0.00 0.00 0.00 0.00 0.00 
Acidimicrobiaceae 0.01 0.00 0.00 0.00 0.01 
Acidithiobacillaceae 0.23 0.00 0.01 0.01 0.04 
Acidobacteriaceae 0.12 0.00 0.01 0.05 0.12 
Acidothermaceae 0.04 0.03 0.03 0.03 0.06 
Acinetosporaceae 0.00 0.00 0.00 0.00 0.00 
Acoraceae 0.00 0.00 0.00 0.00 0.00 
Actinomycetaceae 0.02 0.01 0.01 0.01 0.04 
Actinosynnemataceae 0.01 0.10 0.09 0.09 0.07 
Aerococcaceae 0.01 0.00 0.01 0.01 0.03 
Aeromonadaceae 0.16 0.01 0.02 0.05 0.07 
Ajellomycetaceae 0.00 0.00 0.00 0.00 0.00 
Alcaligenaceae 1.33 0.03 0.11 0.15 0.15 
Alcanivoracaceae 0.16 0.01 0.01 0.02 0.04 
Alicyclobacillaceae 0.06 0.03 0.04 0.03 0.06 
Alloherpesviridae 0.00 0.00 0.00 0.00 0.00 
Alteromonadaceae 0.30 0.01 0.02 0.06 0.09 
Amborellaceae 0.00 0.00 0.00 0.00 0.00 
Anaplasmataceae 0.03 0.00 0.00 0.01 0.02 
Anthocerotaceae 0.00 0.00 0.00 0.00 0.00 
Aphididae 0.00 0.00 0.00 0.00 0.00 
Apiaceae 0.00 0.00 0.00 0.00 0.00 
Apidae 0.00 0.00 0.00 0.00 0.00 
Aquificaceae 0.13 0.01 0.01 0.02 0.08 
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Araceae 0.00 0.00 0.00 0.00 0.00 
Archaeoglobaceae 0.07 0.00 0.01 0.01 0.03 
Arthrodermataceae 0.00 0.00 0.00 0.00 0.00 
Asfarviridae 0.00 0.00 0.00 0.00 0.00 
Asterinidae 0.00 0.00 0.00 0.00 0.00 
Aurantimonadaceae 0.05 0.00 0.00 0.01 0.01 
Babesiidae 0.00 0.00 0.00 0.00 0.00 
Bacillaceae 0.46 11.13 15.01 1.20 0.87 
Bacteroidaceae 0.15 0.02 0.02 0.94 2.05 
Baculoviridae 0.00 0.00 0.00 0.00 0.00 
Bangiaceae 0.00 0.00 0.00 0.00 0.00 
Bartonellaceae 0.02 0.00 0.00 0.01 0.02 
Bdellovibrionaceae 0.04 0.00 0.00 0.02 0.07 
Beijerinckiaceae 0.07 0.00 0.01 0.01 0.02 
Beutenbergiaceae 0.01 0.01 0.01 0.01 0.02 
Bicaudaviridae 0.00 0.00 0.00 0.00 0.00 
Bifidobacteriaceae 0.03 0.01 0.01 0.02 0.04 
Blastocladiaceae 0.00 0.00 0.00 0.00 0.00 
Blattabacteriaceae 0.00 0.00 0.00 0.01 0.02 
Bovidae 0.01 0.00 0.00 0.00 0.00 
Brachyspiraceae 0.03 0.00 0.00 0.01 0.05 
Bradyrhizobiaceae 1.18 0.08 0.12 0.20 0.33 
Branchiostomidae 0.00 0.00 0.00 0.00 0.00 
Brassicaceae 0.02 0.00 0.00 0.01 0.02 
Brevibacteriaceae 0.01 0.03 0.03 0.03 0.03 
Brucellaceae 0.10 0.01 0.02 0.03 0.04 
Bryopsidaceae 0.00 0.00 0.00 0.00 0.00 
Burkholderiaceae 6.65 0.21 0.63 0.90 0.76 
Cafeteriaceae 0.00 0.00 0.00 0.00 0.00 
Calliphoridae 0.00 0.00 0.00 0.00 0.00 
Campylobacteraceae 0.22 0.02 0.03 0.06 0.12 
Canidae 0.00 0.00 0.00 0.00 0.00 
Cardiobacteriaceae 0.04 0.00 0.00 0.00 0.01 
Caricaceae 0.00 0.00 0.00 0.00 0.00 
Carnobacteriaceae 0.01 0.01 0.01 0.01 0.02 
Catenulisporaceae 0.02 0.03 0.03 0.04 0.05 
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Caulobacteraceae 0.51 0.02 0.04 0.08 0.10 
Cebidae 0.00 0.00 0.00 0.00 0.00 
Cellulomonadaceae 0.01 0.01 0.01 0.01 0.03 
Cenarchaeaceae 0.03 0.00 0.00 0.00 0.01 
Cercopithecidae 0.00 0.00 0.00 0.00 0.00 
Chaetomiaceae 0.00 0.00 0.00 0.00 0.00 
Chaetopeltidaceae 0.00 0.00 0.00 0.00 0.00 
Chaetosphaeridiaceae 0.00 0.00 0.00 0.00 0.00 
Characeae 0.00 0.00 0.00 0.00 0.00 
Chattonellaceae 0.00 0.00 0.00 0.00 0.00 
Chlamydiaceae 0.02 0.00 0.00 0.00 0.02 
Chlamydomonadaceae 0.00 0.00 0.00 0.00 0.01 
Chlorellaceae 0.00 0.00 0.00 0.00 0.00 
Chlorobiaceae 0.49 0.01 0.02 0.18 0.58 
Chloroflexaceae 0.37 0.03 0.04 0.08 0.20 
Chlorokybaceae 0.00 0.00 0.00 0.00 0.00 
Chromatiaceae 0.54 0.01 0.02 0.05 0.11 
Chromulinaceae 0.00 0.00 0.00 0.00 0.00 
Chrysiogenaceae 0.04 0.00 0.00 0.01 0.05 
Cionidae 0.00 0.00 0.00 0.00 0.00 
Clostridiaceae 0.52 0.42 0.61 1.79 3.72 
Clostridiales Family XI. Incertae Sedis 0.04 0.01 0.01 0.04 0.08 
Clostridiales Family XVII. Incertae Sedis 0.06 0.00 0.01 0.01 0.04 
Clostridiales Family XVIII. Incertae Sedis 0.07 0.03 0.04 0.08 0.07 
Codonosigidae 0.00 0.00 0.00 0.00 0.00 
Colwelliaceae 0.05 0.00 0.01 0.01 0.03 
Comamonadaceae 27.63 0.11 2.89 3.20 1.72 
Conexibacteraceae 0.04 0.04 0.04 0.04 0.04 
Convolvulaceae 0.00 0.00 0.00 0.00 0.00 
Coriobacteriaceae 0.05 0.01 0.02 0.03 0.16 
Coriolaceae 0.00 0.00 0.00 0.00 0.00 
Corynebacteriaceae 0.06 0.24 0.22 0.22 0.18 
Coxiellaceae 0.06 0.00 0.00 0.01 0.02 
Cryptomonadaceae 0.00 0.00 0.00 0.00 0.00 
Cryptosporidiidae 0.00 0.00 0.00 0.00 0.00 
Culicidae 0.01 0.00 0.00 0.00 0.01 
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Cupressaceae 0.00 0.00 0.00 0.00 0.00 
Cyanidiaceae 0.00 0.00 0.00 0.00 0.00 
Cyanophoraceae 0.00 0.00 0.00 0.00 0.00 
Cycadaceae 0.00 0.00 0.00 0.00 0.00 
Cyclobacteriaceae 0.06 0.00 0.04 0.04 0.09 
Cyprinidae 0.00 0.00 0.00 0.00 0.00 
Cystobacteraceae 0.07 0.00 0.00 0.03 0.09 
Cytophagaceae 0.17 0.01 0.03 0.38 0.86 
Debaryomycetaceae 0.00 0.00 0.00 0.00 0.00 
Deferribacteraceae 0.11 0.01 0.01 0.04 0.14 
Deinococcaceae 0.08 0.02 0.02 0.04 0.07 
Dermabacteraceae 0.01 0.00 0.01 0.01 0.01 
Dermacoccaceae 0.01 0.01 0.01 0.01 0.03 
Desmidiaceae 0.00 0.00 0.00 0.00 0.00 
Desulfarculaceae 0.07 0.00 0.00 0.01 0.06 
Desulfobacteraceae 0.43 0.01 0.01 0.08 0.53 
Desulfobulbaceae 0.33 0.00 0.00 0.04 0.24 
Desulfohalobiaceae 0.08 0.00 0.00 0.03 0.07 
Desulfomicrobiaceae 0.09 0.00 0.00 0.04 0.08 
Desulfovibrionaceae 0.47 0.02 0.04 0.31 0.54 
Desulfurococcaceae 0.04 0.00 0.00 0.00 0.01 
Desulfuromonadaceae 0.07 0.00 0.00 0.05 0.20 
Dictyoglomaceae 0.07 0.00 0.01 0.01 0.04 
Didelphidae 0.00 0.00 0.00 0.00 0.00 
Dipodascaceae 0.00 0.00 0.00 0.00 0.00 
Drosophilidae 0.01 0.00 0.00 0.00 0.01 
Ectocarpaceae 0.00 0.00 0.00 0.00 0.00 
Ectothiorhodospiraceae 0.77 0.01 0.03 0.06 0.11 
Edwardsiidae 0.01 0.00 0.00 0.01 0.02 
Eimeriidae 0.00 0.00 0.00 0.00 0.00 
Elusimicrobiaceae 0.03 0.00 0.00 0.01 0.14 
Enterobacteriaceae 0.89 0.13 0.21 0.29 0.49 
Enterococcaceae 0.02 0.08 0.11 0.03 0.05 
Enterocytozoonidae 0.00 0.00 0.00 0.00 0.00 
Entomoplasmataceae 0.00 0.00 0.00 0.00 0.00 
Ephedraceae 0.00 0.00 0.00 0.00 0.00 
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Equidae 0.00 0.00 0.00 0.00 0.00 
Equisetaceae 0.00 0.00 0.00 0.00 0.00 
Erysipelotrichaceae 0.03 0.02 0.03 0.13 0.23 
Erythrobacteraceae 0.18 0.01 0.02 0.02 0.03 
Estrildidae 0.00 0.00 0.00 0.00 0.00 
Eubacteriaceae 0.06 0.01 0.02 0.09 0.19 
Euphorbiaceae 0.08 0.00 0.00 0.01 0.02 
Eupodiscaceae 0.00 0.00 0.00 0.00 0.00 
Fabaceae 0.00 0.00 0.00 0.00 0.00 
Ferrimonadaceae 0.02 0.00 0.00 0.01 0.01 
Ferroplasmaceae 0.00 0.00 0.00 0.00 0.00 
Fibrobacteraceae 0.01 0.00 0.00 0.01 0.02 
Flammeovirgaceae 0.02 0.00 0.01 0.04 0.12 
Flavobacteriaceae 0.23 0.02 0.12 0.71 1.58 
Fragilariaceae 0.00 0.00 0.00 0.00 0.00 
Francisellaceae 0.03 0.00 0.00 0.01 0.03 
Frankiaceae 0.10 0.42 0.39 0.42 0.32 
Fucaceae 0.00 0.00 0.00 0.00 0.00 
Funariaceae 0.01 0.01 0.01 0.00 0.01 
Fusobacteriaceae 0.09 0.03 0.03 0.11 0.23 
Gallionellaceae 2.32 0.00 0.03 0.07 0.09 
Geminigeraceae 0.00 0.00 0.00 0.00 0.00 
Gemmatimonadaceae 0.11 0.00 0.01 0.03 0.16 
Geobacteraceae 1.50 0.02 0.04 5.78 22.64 
Geodermatophilaceae 0.02 0.05 0.05 0.05 0.04 
Geraniaceae 0.00 0.00 0.00 0.00 0.00 
Glycomycetaceae 0.01 0.02 0.02 0.02 0.03 
Gnetaceae 0.00 0.00 0.00 0.00 0.00 
Gordoniaceae 0.01 0.26 0.21 0.21 0.12 
Gracilariaceae 0.00 0.00 0.00 0.00 0.00 
Hahellaceae 0.13 0.01 0.01 0.02 0.04 
Halanaerobiaceae 0.05 0.00 0.01 0.03 0.12 
Haliangiaceae 0.06 0.00 0.01 0.02 0.05 
Halobacteriaceae 0.07 0.01 0.01 0.02 0.04 
Halobacteroidaceae 0.02 0.00 0.00 0.01 0.04 
Halomonadaceae 0.10 0.01 0.01 0.02 0.03 
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Halothiobacillaceae 0.11 0.00 0.00 0.01 0.02 
Harrimaniidae 0.00 0.00 0.00 0.00 0.00 
Helicobacteraceae 1.00 0.01 0.01 0.04 0.12 
Heliobacteriaceae 0.05 0.01 0.01 0.02 0.07 
Herpesviridae 0.00 0.00 0.00 0.00 0.00 
Herpetosiphonaceae 0.06 0.01 0.01 0.02 0.04 
Hexamitidae 0.00 0.00 0.00 0.00 0.00 
Histionidae 0.00 0.00 0.00 0.00 0.00 
Hominidae 0.01 0.00 0.00 0.00 0.01 
Hydridae 0.25 0.00 0.01 0.01 0.01 
Hydrogenophilaceae 4.68 0.00 0.05 0.05 0.05 
Hydrogenothermaceae 0.08 0.00 0.00 0.02 0.05 
Hyphomicrobiaceae 0.07 0.00 0.00 0.01 0.03 
Hyphomonadaceae 0.11 0.01 0.02 0.03 0.05 
Idiomarinaceae 0.05 0.00 0.01 0.01 0.02 
Inoviridae 0.00 0.00 0.00 0.00 0.00 
Intrasporangiaceae 0.03 0.05 0.04 0.05 0.07 
Iridoviridae 0.00 0.00 0.00 0.00 0.00 
Ixodidae 0.00 0.00 0.00 0.00 0.00 
Jonesiaceae 0.01 0.00 0.00 0.01 0.01 
Kineosporiaceae 0.02 0.04 0.04 0.04 0.05 
Ktedonobacteraceae 0.07 0.00 0.00 0.01 0.03 
Lachnospiraceae 0.05 0.02 0.03 0.08 0.19 
Lactobacillaceae 0.09 0.05 0.07 0.05 0.11 
Lasiosphaeriaceae 0.00 0.00 0.00 0.00 0.00 
Legionellaceae 0.12 0.01 0.01 0.02 0.05 
Lentisphaeraceae 0.01 0.00 0.00 0.01 0.02 
Leporidae 0.00 0.00 0.00 0.00 0.00 
Leptospiraceae 0.07 0.00 0.01 0.03 0.09 
Leuconostocaceae 0.02 0.01 0.01 0.01 0.02 
Listeriaceae 0.03 0.17 0.24 0.04 0.06 
Loliginidae 0.00 0.00 0.00 0.00 0.00 
Lycopodiaceae 0.00 0.00 0.00 0.00 0.00 
Macrouridae 0.00 0.00 0.00 0.00 0.00 
Magnaporthaceae 0.00 0.00 0.00 0.00 0.00 
Malasseziaceae 0.00 0.00 0.00 0.00 0.00 
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Marasmiaceae 0.00 0.00 0.00 0.00 0.00 
Marattiaceae 0.00 0.00 0.00 0.00 0.00 
Marchantiaceae 0.00 0.00 0.00 0.00 0.00 
Mariprofundaceae 0.08 0.00 0.00 0.01 0.02 
Mesostigmataceae 0.00 0.00 0.00 0.00 0.00 
Methanobacteriaceae 0.06 0.00 0.00 0.01 0.03 
Methanocaldococcaceae 0.05 0.00 0.00 0.01 0.02 
Methanocellaceae 0.02 0.00 0.00 0.00 0.01 
Methanococcaceae 0.04 0.00 0.01 0.01 0.04 
Methanocorpusculaceae 0.01 0.00 0.00 0.00 0.01 
Methanomicrobiaceae 0.03 0.00 0.01 0.01 0.02 
Methanopyraceae 0.01 0.00 0.00 0.00 0.01 
Methanosaetaceae 0.03 0.00 0.00 0.00 0.01 
Methanosarcinaceae 0.17 0.01 0.02 0.04 0.13 
Methanospirillaceae 0.03 0.00 0.00 0.01 0.03 
Methanothermaceae 0.01 0.00 0.00 0.00 0.00 
Methylacidiphilaceae 0.03 0.00 0.00 0.00 0.02 
Methylobacteriaceae 0.28 0.02 0.03 0.04 0.07 
Methylococcaceae 0.52 0.00 0.01 0.04 0.08 
Methylocystaceae 0.03 0.00 0.00 0.01 0.01 
Methylophilaceae 3.06 0.01 0.09 0.09 0.09 
Metschnikowiaceae 0.00 0.00 0.00 0.00 0.00 
Microbacteriaceae 0.03 0.06 0.06 0.06 0.07 
Micrococcaceae 0.07 0.19 0.21 0.19 0.19 
Micromonosporaceae 0.06 0.11 0.10 0.12 0.13 
Monomasticaceae 0.00 0.00 0.00 0.00 0.00 
Moraceae 0.00 0.00 0.00 0.00 0.00 
Moraxellaceae 0.31 0.04 0.06 0.10 0.13 
Moritellaceae 0.02 0.00 0.00 0.00 0.01 
Muridae 0.01 0.00 0.00 0.00 0.01 
Mycobacteriaceae 0.21 3.09 2.72 2.71 1.56 
Mycoplasmataceae 0.03 0.00 0.00 0.01 0.03 
Mycosphaerellaceae 0.00 0.00 0.00 0.00 0.00 
Myoviridae 0.01 0.01 0.01 0.01 0.02 
Myxococcaceae 0.44 0.03 0.04 0.20 0.56 
Nakamurellaceae 0.02 0.05 0.04 0.04 0.04 
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Nannocystaceae 0.02 0.00 0.00 0.01 0.03 
Natranaerobiaceae 0.02 0.00 0.01 0.01 0.03 
Nautiliaceae 0.02 0.00 0.00 0.00 0.01 
Nectriaceae 0.00 0.00 0.00 0.00 0.01 
Neisseriaceae 1.48 0.01 0.83 0.99 0.18 
Nimaviridae 0.00 0.00 0.00 0.00 0.00 
Nitrosomonadaceae 2.10 0.01 0.05 0.09 0.13 
Nitrosopumilaceae 0.10 0.00 0.01 0.01 0.05 
Nitrospiraceae 0.36 0.00 0.01 0.03 0.15 
Nocardiaceae 0.13 77.90 66.89 65.53 35.55 
Nocardioidaceae 0.11 0.22 0.20 0.22 0.21 
Nocardiopsaceae 0.04 0.07 0.06 0.07 0.09 
Noelaerhabdaceae 0.00 0.00 0.00 0.00 0.00 
Nosematidae 0.00 0.00 0.00 0.00 0.00 
Nostocaceae 0.19 0.01 0.02 0.05 0.13 
Nymphaeaceae 0.00 0.00 0.00 0.00 0.00 
Oceanospirillaceae 0.16 0.01 0.02 0.03 0.05 
Oleaceae 0.00 0.00 0.00 0.00 0.00 
Onagraceae 0.00 0.00 0.00 0.00 0.00 
Onchocercidae 0.00 0.00 0.00 0.00 0.00 
Onygenaceae 0.00 0.00 0.00 0.00 0.00 
Opitutaceae 0.16 0.00 0.01 0.04 0.14 
Ornithorhynchidae 0.00 0.00 0.00 0.00 0.00 
Oscillochloridaceae 0.04 0.00 0.00 0.01 0.02 
Oxalobacteraceae 2.53 0.01 0.15 0.33 0.17 
Paenibacillaceae 0.11 1.21 1.79 0.45 0.30 
Parachlamydiaceae 0.03 0.00 0.00 0.01 0.02 
Parameciidae 0.00 0.00 0.00 0.00 0.00 
Parvularculaceae 0.01 0.00 0.00 0.00 0.01 
Pasteurellaceae 0.16 0.01 0.03 0.05 0.10 
Paulinellidae 0.00 0.00 0.00 0.00 0.00 
Pediculidae 0.00 0.00 0.00 0.00 0.00 
Pelobacteraceae 0.30 0.01 0.01 0.71 1.73 
Peptococcaceae 0.45 0.16 0.25 0.24 0.66 
Peptostreptococcaceae 0.01 0.00 0.00 0.02 0.03 
Peridiniaceae 0.00 0.00 0.00 0.00 0.00 
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Perkinsidae 0.00 0.00 0.00 0.00 0.00 
Phaeodactylaceae 0.00 0.00 0.00 0.00 0.00 
Phaeosphaeriaceae 0.00 0.00 0.00 0.00 0.00 
Phasianidae 0.00 0.00 0.00 0.00 0.00 
Phycodnaviridae 0.00 0.00 0.00 0.00 0.00 
Phyllobacteriaceae 0.32 0.03 0.05 0.07 0.10 
Picrophilaceae 0.01 0.00 0.00 0.00 0.00 
Pinaceae 0.00 0.00 0.00 0.00 0.00 
Pipidae 0.16 0.00 0.02 0.02 0.01 
Piscirickettsiaceae 0.16 0.00 0.01 0.01 0.03 
Planctomycetaceae 0.30 0.01 0.02 0.07 0.24 
Planococcaceae 0.00 0.00 0.00 0.00 0.00 
Pleosporaceae 0.00 0.00 0.00 0.00 0.00 
Pleuroziaceae 0.00 0.00 0.00 0.00 0.00 
Poaceae 0.01 0.00 0.00 0.00 0.01 
Podoviridae 0.01 0.00 0.00 0.01 0.02 
Polyangiaceae 0.07 0.01 0.01 0.03 0.08 
Porphyromonadaceae 0.08 0.00 0.01 0.69 1.32 
Pottiaceae 0.00 0.00 0.00 0.00 0.00 
Prevotellaceae 0.05 0.00 0.00 0.22 0.51 
Prochlorococcaceae 0.05 0.00 0.00 0.01 0.04 
Promicromonosporaceae 0.01 0.02 0.01 0.02 0.02 
Propionibacteriaceae 0.02 0.01 0.01 0.01 0.03 
Psathyrellaceae 0.00 0.00 0.00 0.00 0.00 
Pseudoalteromonadaceae 0.11 0.01 0.01 0.03 0.06 
Pseudomonadaceae 1.63 0.14 0.32 0.39 0.42 
Pseudonocardiaceae 0.08 0.38 0.34 0.34 0.28 
Psilotaceae 0.00 0.00 0.00 0.00 0.00 
Psychromonadaceae 0.08 0.00 0.01 0.02 0.04 
Pteridaceae 0.00 0.00 0.00 0.00 0.00 
Pteromalidae 0.00 0.00 0.00 0.00 0.00 
Puniceicoccaceae 0.02 0.00 0.00 0.01 0.03 
Pycnococcaceae 0.00 0.00 0.00 0.00 0.00 
Pyrenomonadaceae 0.00 0.00 0.00 0.00 0.00 
Pyrodictiaceae 0.01 0.00 0.00 0.00 0.00 
Ranunculaceae 0.00 0.00 0.00 0.00 0.00 
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Rhabditidae 0.01 0.00 0.00 0.01 0.01 
Rhizobiaceae 0.46 0.07 0.10 0.13 0.19 
Rhodobacteraceae 1.74 0.05 0.14 0.17 0.26 
Rhodocyclaceae 7.50 0.05 0.41 1.28 0.45 
Rhodospirillaceae 0.67 0.02 0.04 0.10 0.20 
Rhodothermaceae 0.11 0.00 0.01 0.04 0.11 
Rickettsiaceae 0.03 0.00 0.00 0.01 0.03 
Ricordeidae 0.00 0.00 0.00 0.00 0.00 
Rikenellaceae 0.01 0.00 0.00 0.05 0.19 
Rubrobacteraceae 0.08 0.03 0.03 0.04 0.05 
Ruminococcaceae 0.08 0.02 0.03 0.10 0.32 
Rutaceae 0.00 0.00 0.00 0.00 0.00 
Saccharomycetaceae 0.01 0.00 0.00 0.00 0.01 
Salicaceae 0.01 0.00 0.00 0.00 0.01 
Sanguibacteraceae 0.01 0.01 0.01 0.02 0.02 
Saprolegniaceae 0.00 0.00 0.00 0.00 0.00 
Sarcocystidae 0.00 0.00 0.00 0.00 0.00 
Scenedesmaceae 0.00 0.00 0.00 0.00 0.00 
Schistosomatidae 0.00 0.00 0.00 0.00 0.00 
Schizophyllaceae 0.00 0.00 0.00 0.00 0.00 
Schizosaccharomycetaceae 0.01 0.00 0.00 0.00 0.01 
Sclerotiniaceae 0.00 0.00 0.00 0.00 0.00 
Segniliparaceae 0.00 0.02 0.02 0.02 0.01 
Selaginellaceae 0.00 0.00 0.00 0.00 0.00 
Shewanellaceae 0.43 0.02 0.05 0.11 0.20 
Siphoviridae 0.01 0.02 0.02 0.02 0.03 
Solanaceae 0.00 0.00 0.00 0.00 0.00 
Solibacteraceae 0.26 0.01 0.02 0.08 0.22 
Sordariaceae 0.00 0.00 0.00 0.00 0.00 
Sphaerobacteraceae 0.10 0.01 0.01 0.02 0.04 
Sphingobacteriaceae 0.13 0.01 0.01 0.29 0.65 
Sphingomonadaceae 0.77 0.08 0.21 0.13 0.14 
Spirochaetaceae 0.10 0.01 0.02 0.05 0.20 
Spizellomycetaceae 0.00 0.00 0.00 0.00 0.00 
Staphylococcaceae 0.04 0.13 0.17 0.05 0.07 
Streptococcaceae 0.06 0.07 0.09 0.06 0.12 
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Streptomycetaceae 0.20 0.39 0.35 0.39 0.46 
Streptosporangiaceae 0.02 0.03 0.03 0.03 0.05 
Strongylocentrotidae 0.00 0.00 0.00 0.00 0.00 
Suidae 0.00 0.00 0.00 0.00 0.00 
Sulfolobaceae 0.04 0.01 0.01 0.01 0.01 
Synergistaceae 0.10 0.01 0.01 0.04 0.14 
Syntrophaceae 0.29 0.00 0.01 0.05 0.19 
Syntrophobacteraceae 0.23 0.01 0.01 0.05 0.20 
Syntrophomonadaceae 0.12 0.02 0.03 0.04 0.15 
Synuraceae 0.00 0.00 0.00 0.00 0.00 
Tenebrionidae 0.00 0.00 0.00 0.00 0.00 
Tetrahymenidae 0.00 0.00 0.00 0.00 0.00 
Thalassiosiraceae 0.00 0.00 0.00 0.00 0.01 
Theileriidae 0.00 0.00 0.00 0.00 0.00 
Thermaceae 0.14 0.01 0.01 0.04 0.10 
Thermoanaerobacteraceae 0.38 0.06 0.08 0.17 0.44 
Thermoanaerobacterales Family III. 
Incertae Sedis 

0.14 0.02 0.03 0.10 0.25 

Thermococcaceae 0.10 0.01 0.01 0.02 0.06 
Thermodesulfobiaceae 0.02 0.00 0.00 0.00 0.01 
Thermofilaceae 0.01 0.00 0.00 0.00 0.00 
Thermomicrobiaceae 0.07 0.00 0.00 0.01 0.02 
Thermomonosporaceae 0.02 0.05 0.04 0.05 0.05 
Thermoplasmataceae 0.02 0.00 0.00 0.00 0.01 
Thermoproteaceae 0.03 0.00 0.00 0.00 0.01 
Thermotogaceae 0.17 0.02 0.02 0.06 0.20 
Thiotrichaceae 0.09 0.00 0.00 0.01 0.02 
Tremellaceae 0.00 0.00 0.00 0.00 0.00 
Trichocomaceae 0.01 0.00 0.00 0.01 0.01 
Tricholomataceae 0.00 0.00 0.00 0.00 0.00 
Trichomonadidae 0.00 0.00 0.00 0.00 0.01 
Trueperaceae 0.02 0.00 0.00 0.01 0.01 
Trypanosomatidae 0.01 0.00 0.00 0.00 0.01 
Tsukamurellaceae 0.01 0.11 0.09 0.09 0.06 
Tuberaceae 0.00 0.00 0.00 0.00 0.00 
Typhaceae 0.00 0.00 0.00 0.00 0.00 
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Unikaryonidae 0.00 0.00 0.00 0.00 0.00 
Ursidae 0.00 0.00 0.00 0.00 0.00 
Ustilaginaceae 0.00 0.00 0.00 0.00 0.00 
Vahlkampfiidae 0.00 0.00 0.00 0.00 0.01 
Vaucheriaceae 0.00 0.00 0.00 0.00 0.00 
Veillonellaceae 0.12 0.01 0.02 0.08 0.19 
Verrucomicrobia subdivision 3 0.20 0.00 0.00 0.02 0.08 
Verrucomicrobiaceae 0.06 0.00 0.00 0.02 0.05 
Vibrionaceae 0.35 0.02 0.04 0.10 0.20 
Victivallaceae 0.02 0.00 0.00 0.01 0.09 
Vitaceae 0.00 0.00 0.00 0.00 0.00 
Volvocaceae 0.01 0.00 0.00 0.00 0.01 
Waddliaceae 0.01 0.00 0.00 0.00 0.01 
Welwitschiaceae 0.00 0.00 0.00 0.00 0.00 
Xanthobacteraceae 0.24 0.01 0.03 0.04 0.06 
Xanthomonadaceae 0.50 0.02 0.04 0.10 0.16 
Zygnemataceae 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Acidobacteria) 0.14 0.01 0.02 0.06 0.16 
unclassified (derived from Actinobacteria 
(class)) 

0.01 0.02 0.02 0.02 0.02 

unclassified (derived from Actinomycetales) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from 
Alphaproteobacteria) 

0.08 0.00 0.00 0.01 0.02 

unclassified (derived from Alteromonadales) 0.04 0.00 0.00 0.01 0.02 
unclassified (derived from Bacillales) 0.02 0.10 0.14 0.03 0.04 
unclassified (derived from Bacteria) 0.12 0.01 0.01 0.02 0.08 
unclassified (derived from Bacteroidales) 0.01 0.00 0.00 0.03 0.06 
unclassified (derived from Bacteroidetes) 0.02 0.00 0.00 0.04 0.12 
unclassified (derived from 
Betaproteobacteria) 

1.46 0.00 0.03 0.11 0.09 

unclassified (derived from Burkholderiales) 2.65 0.04 0.21 0.26 0.19 
unclassified (derived from 
Campylobacterales) 

0.11 0.00 0.00 0.00 0.01 

unclassified (derived from Candidatus 
Poribacteria) 

0.03 0.00 0.00 0.00 0.01 

unclassified (derived from Caudovirales) 0.00 0.00 0.00 0.00 0.00 
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unclassified (derived from Chaetophorales) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Chlorophyta) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Chroococcales) 0.50 0.02 0.04 0.13 0.35 
unclassified (derived from Clostridiales) 0.02 0.01 0.01 0.03 0.07 
unclassified (derived from Cyanobacteria) 0.03 0.00 0.00 0.01 0.02 
unclassified (derived from 
Dehalococcoidetes) 

0.56 0.00 0.01 0.03 0.08 

unclassified (derived from 
Deltaproteobacteria) 

0.26 0.00 0.00 0.03 0.17 

unclassified (derived from Dictyosteliida) 0.01 0.00 0.00 0.01 0.02 
unclassified (derived from Elusimicrobia) 0.01 0.00 0.00 0.00 0.02 
unclassified (derived from 
Epsilonproteobacteria) 

0.11 0.00 0.01 0.02 0.04 

unclassified (derived from Euglenales) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Eukaryota) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Euryarchaeota) 0.06 0.00 0.00 0.01 0.04 
unclassified (derived from Flavobacteria) 0.01 0.00 0.00 0.03 0.09 
unclassified (derived from Flavobacteriales) 0.01 0.00 0.01 0.04 0.09 
unclassified (derived from 
Gammaproteobacteria) 

0.41 0.00 0.02 0.05 0.11 

unclassified (derived from Gloeobacterales) 0.06 0.01 0.01 0.02 0.05 
unclassified (derived from Haemosporida) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Korarchaeota) 0.01 0.00 0.00 0.00 0.01 
unclassified (derived from Mamiellales) 0.01 0.00 0.00 0.00 0.01 
unclassified (derived from 
Methanomicrobiales) 

0.05 0.00 0.00 0.01 0.05 

unclassified (derived from Methylophilales) 0.03 0.00 0.00 0.00 0.00 
unclassified (derived from Nanoarchaeota) 0.01 0.00 0.00 0.00 0.00 
unclassified (derived from Oedogoniales) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Onygenales) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Oscillatoriales) 0.12 0.00 0.01 0.03 0.09 
unclassified (derived from Pelagophyceae) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Peronosporales) 0.00 0.00 0.00 0.00 0.01 
unclassified (derived from Phyllachorales) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Placozoa) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Proteobacteria) 0.14 0.00 0.01 0.02 0.05 
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unclassified (derived from 
Pyramimonadales) 

0.00 0.00 0.00 0.00 0.00 

unclassified (derived from Rhizobiales) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Rhodobacterales) 0.03 0.00 0.00 0.00 0.01 
unclassified (derived from Rickettsiales) 0.03 0.00 0.00 0.00 0.01 
unclassified (derived from 
Saccharomycetales) 

0.00 0.00 0.00 0.00 0.00 

unclassified (derived from Spartobacteria) 0.09 0.00 0.00 0.02 0.06 
unclassified (derived from 
Sphingobacteriales) 

0.04 0.00 0.01 0.11 0.23 

unclassified (derived from Thermotogales) 0.01 0.00 0.00 0.01 0.02 
unclassified (derived from 
Trebouxiophyceae) 

0.00 0.00 0.00 0.00 0.00 

unclassified (derived from Ulvales) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from 
Verrucomicrobiales) 

0.03 0.00 0.00 0.01 0.03 

unclassified (derived from Vibrionales) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Viruses) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from other sequences) 0.00 0.00 0.00 0.00 0.00 
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�

E 

Orgnism/Genus 
Bacterial abundance[%] 

Day 
-30 0 1 6 19 

Rhodococcus 0.10 76.58 65.76 64.41 34.94 
Geobacter 1.50 0.02 0.04 5.78 22.64 
Bacillus 0.31 8.75 11.61 0.92 0.65 
Clostridium 0.45 0.35 0.52 1.55 3.36 
Mycobacterium 0.21 3.09 2.72 2.71 1.56 
Bacteroides 0.15 0.02 0.02 0.94 2.05 
Geobacillus 0.11 1.38 1.97 0.16 0.14 
Pelobacter 0.30 0.01 0.01 0.71 1.73 
Paenibacillus 0.09 1.07 1.58 0.41 0.25 
Acidovorax 9.17 0.02 1.34 1.53 0.44 
Nocardia 0.03 1.31 1.12 1.12 0.61 
Dechloromonas 2.75 0.03 0.10 0.85 0.21 
Lysinibacillus 0.01 0.46 0.67 0.04 0.02 
Parabacteroides 0.03 0.00 0.01 0.24 0.52 
Desulfovibrio 0.45 0.02 0.04 0.30 0.52 
Prevotella 0.05 0.00 0.00 0.22 0.51 
Paludibacter 0.02 0.00 0.00 0.34 0.49 
Anoxybacillus 0.01 0.35 0.49 0.04 0.02 
Polaromonas 6.06 0.03 0.49 0.43 0.35 
Streptomyces 0.20 0.39 0.35 0.39 0.46 
Burkholderia 3.01 0.14 0.33 0.46 0.42 
Chromobacterium 0.54 0.01 0.38 0.45 0.06 
Frankia 0.10 0.42 0.39 0.42 0.32 
Pedobacter 0.08 0.00 0.01 0.18 0.42 
Albidiferax 5.83 0.01 0.28 0.41 0.39 
Flavobacterium 0.06 0.00 0.08 0.21 0.41 
Anaeromyxobacter 0.32 0.02 0.03 0.15 0.41 
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Lutiella 0.35 0.00 0.33 0.38 0.03 
Pseudomonas 1.45 0.13 0.31 0.36 0.37 
Alkaliphilus 0.07 0.06 0.09 0.24 0.36 
Porphyromonas 0.02 0.00 0.00 0.12 0.31 
Chlorobium 0.26 0.01 0.01 0.09 0.31 
Oceanobacillus 0.02 0.19 0.27 0.03 0.03 
Verminephrobacter 1.63 0.03 0.23 0.26 0.11 
Desulfitobacterium 0.11 0.08 0.12 0.10 0.26 
Gordonia 0.01 0.26 0.21 0.21 0.12 
Cupriavidus 1.86 0.06 0.19 0.26 0.18 
Saccharopolyspora 0.04 0.24 0.22 0.22 0.15 
Listeria 0.03 0.17 0.24 0.04 0.06 
Corynebacterium 0.06 0.24 0.22 0.22 0.18 
Cytophaga 0.05 0.00 0.01 0.09 0.23 
Chitinophaga 0.04 0.00 0.01 0.11 0.23 
Candidatus Solibacter 0.26 0.01 0.02 0.08 0.22 
Spirosoma 0.04 0.00 0.01 0.10 0.21 
Shewanella 0.43 0.02 0.05 0.11 0.20 
Brevibacillus 0.02 0.14 0.20 0.03 0.05 
Syntrophobacter 0.23 0.01 0.01 0.05 0.20 
Desulfotomaculum 0.13 0.06 0.10 0.07 0.20 
Dyadobacter 0.04 0.00 0.01 0.10 0.20 
Desulfatibacillum 0.18 0.00 0.01 0.03 0.20 
Desulfuromonas 0.07 0.00 0.00 0.05 0.20 
Alistipes 0.01 0.00 0.00 0.05 0.19 
Syntrophus 0.29 0.00 0.01 0.05 0.19 
Desulfococcus 0.15 0.00 0.00 0.03 0.19 
Nocardioides 0.07 0.18 0.17 0.19 0.16 
Delftia 1.39 0.01 0.17 0.18 0.12 
Arthrobacter 0.04 0.16 0.18 0.16 0.15 
Gramella 0.03 0.00 0.01 0.07 0.18 
unclassified (derived from 
Deltaproteobacteria) 

0.26 0.00 0.00 0.03 0.17 

Aromatoleum 1.76 0.01 0.13 0.17 0.10 
Eubacterium 0.05 0.01 0.02 0.08 0.17 
Gemmatimonas 0.11 0.00 0.01 0.03 0.16 
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Candidatus Koribacter 0.14 0.01 0.02 0.06 0.16 
Comamonas 0.90 0.00 0.11 0.11 0.15 
Caldicellulosiruptor 0.08 0.01 0.02 0.06 0.15 
Novosphingobium 0.38 0.05 0.15 0.06 0.05 
Alicycliphilus 1.03 0.00 0.13 0.15 0.05 
Myxococcus 0.12 0.01 0.02 0.05 0.15 
Staphylococcus 0.04 0.11 0.15 0.04 0.06 
Rhodopseudomonas 0.54 0.03 0.05 0.08 0.14 
Desulfobacterium 0.10 0.00 0.00 0.02 0.14 
Elusimicrobium 0.03 0.00 0.00 0.01 0.14 
Ralstonia 1.25 0.01 0.09 0.14 0.11 
Roseiflexus 0.24 0.02 0.03 0.05 0.14 
Exiguobacterium 0.02 0.10 0.13 0.02 0.04 
Methylibium 1.19 0.04 0.11 0.13 0.09 
Azoarcus 1.60 0.01 0.09 0.13 0.08 
Caldanaerobacter 0.07 0.01 0.02 0.06 0.13 
Vibrio 0.23 0.01 0.03 0.06 0.13 
Cyanothece 0.17 0.01 0.01 0.04 0.13 
Variovorax 1.62 0.00 0.13 0.11 0.10 
Janthinobacterium 1.05 0.01 0.06 0.12 0.06 
Bradyrhizobium 0.45 0.04 0.06 0.09 0.12 
Synechococcus 0.20 0.01 0.02 0.05 0.12 
Sphingobacterium 0.02 0.00 0.00 0.05 0.12 
Acetivibrio 0.02 0.00 0.01 0.03 0.12 
Maribacter 0.02 0.00 0.00 0.06 0.12 
Thauera 1.39 0.00 0.09 0.12 0.06 
Desulfotalea 0.13 0.00 0.00 0.03 0.12 
Marivirga 0.02 0.00 0.01 0.04 0.12 
Fusobacterium 0.05 0.01 0.01 0.05 0.12 
Desulfurivibrio 0.20 0.00 0.00 0.02 0.12 
Capnocytophaga 0.02 0.00 0.00 0.04 0.12 
Mucilaginibacter 0.02 0.00 0.00 0.06 0.12 
Tsukamurella 0.01 0.11 0.09 0.09 0.06 
Enterococcus 0.02 0.08 0.11 0.03 0.05 
Opitutus 0.13 0.00 0.00 0.04 0.11 
Candidatus Accumulibacter 1.44 0.00 0.02 0.11 0.08 
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Microscilla 0.02 0.00 0.00 0.04 0.11 
Leptothrix 1.13 0.01 0.09 0.11 0.08 
Bordetella 0.88 0.02 0.08 0.11 0.10 
Thermoanaerobacter 0.06 0.01 0.02 0.05 0.10 
Lactobacillus 0.08 0.04 0.06 0.05 0.10 
Polaribacter 0.02 0.00 0.01 0.05 0.10 
Streptococcus 0.05 0.06 0.08 0.05 0.10 
Zunongwangia 0.01 0.00 0.00 0.05 0.10 
Leadbetterella 0.02 0.00 0.00 0.05 0.10 
Actinosynnema 0.01 0.10 0.09 0.09 0.07 
Methanosarcina 0.12 0.01 0.01 0.03 0.10 
unclassified (derived from Bacteroidetes) 0.01 0.00 0.00 0.04 0.10 
Xanthomonas 0.32 0.01 0.03 0.07 0.10 
Spirochaeta 0.04 0.00 0.00 0.02 0.10 
Pelotomaculum 0.09 0.01 0.01 0.03 0.10 
Salinispora 0.03 0.09 0.09 0.10 0.10 
Magnetospirillum 0.43 0.01 0.02 0.05 0.10 
Pelodictyon 0.08 0.00 0.00 0.03 0.10 
Algoriphagus 0.06 0.00 0.04 0.04 0.09 
Halothermothrix 0.04 0.00 0.01 0.02 0.09 
Nitrospira 0.16 0.00 0.01 0.02 0.09 
Herminiimonas 0.80 0.01 0.04 0.09 0.05 
Moorella 0.10 0.01 0.02 0.02 0.09 
Ruminococcus 0.03 0.01 0.01 0.03 0.09 
Stigmatella 0.07 0.00 0.00 0.03 0.09 
Chlorobaculum 0.08 0.00 0.00 0.03 0.09 
Robiginitalea 0.02 0.00 0.00 0.04 0.09 
Acidobacterium 0.09 0.00 0.01 0.03 0.09 
Carboxydothermus 0.09 0.02 0.03 0.03 0.09 
Leptospira 0.07 0.00 0.01 0.03 0.09 
Victivallis 0.02 0.00 0.00 0.01 0.09 
Laribacter 0.25 0.00 0.07 0.09 0.03 
Planctomyces 0.11 0.00 0.01 0.02 0.09 
Holdemania 0.01 0.00 0.01 0.05 0.09 
Nitrosococcus 0.35 0.01 0.01 0.04 0.09 
Treponema 0.03 0.01 0.01 0.02 0.09 
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unclassified (derived from Flavobacteria) 0.01 0.00 0.00 0.03 0.09 
Herbaspirillum 0.51 0.00 0.03 0.09 0.04 
Leeuwenhoekiella 0.01 0.00 0.00 0.04 0.08 
Sorangium 0.07 0.01 0.01 0.03 0.08 
unclassified (derived from Verrucomicrobia 
subdivision 3) 

0.20 0.00 0.00 0.02 0.08 

Syntrophomonas 0.05 0.01 0.01 0.02 0.08 
Desulfomicrobium 0.09 0.00 0.00 0.04 0.08 
Escherichia 0.11 0.02 0.03 0.05 0.08 
unclassified (derived from Flavobacteriales) 0.01 0.00 0.01 0.03 0.08 
Nitrosomonas 1.17 0.00 0.03 0.05 0.08 
Symbiobacterium 0.07 0.03 0.04 0.08 0.07 
unclassified (derived from 
Erysipelotrichaceae) 

0.01 0.00 0.01 0.04 0.08 

Thermotoga 0.08 0.01 0.01 0.02 0.08 
Rhodospirillum 0.16 0.01 0.01 0.03 0.08 
Thermosinus 0.04 0.00 0.01 0.04 0.08 
Saccharomonospora 0.01 0.07 0.06 0.06 0.05 
Thermincola 0.06 0.01 0.01 0.02 0.07 
Acinetobacter 0.21 0.02 0.03 0.05 0.07 
Methylobacterium 0.28 0.02 0.03 0.04 0.07 
Rhizobium 0.18 0.03 0.04 0.05 0.07 
unclassified (derived from 
Gammaproteobacteria) 

0.28 0.00 0.01 0.03 0.07 

Heliobacterium 0.05 0.01 0.01 0.02 0.07 
Sinorhizobium 0.17 0.02 0.03 0.05 0.07 
Chryseobacterium 0.01 0.00 0.00 0.04 0.07 
Croceibacter 0.01 0.00 0.00 0.03 0.07 
Campylobacter 0.10 0.01 0.02 0.03 0.07 
Deinococcus 0.08 0.02 0.02 0.04 0.07 
Bdellovibrio 0.04 0.00 0.00 0.02 0.07 
Nostoc 0.10 0.01 0.01 0.03 0.07 
Chloroflexus 0.13 0.01 0.01 0.03 0.06 
Thermobifida 0.03 0.05 0.04 0.05 0.06 
Chloroherpeton 0.05 0.00 0.00 0.02 0.06 
Dehalococcoides 0.45 0.00 0.00 0.02 0.06 
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Neisseria 0.27 0.00 0.04 0.06 0.05 
unclassified (derived from 
Flavobacteriaceae) 

0.01 0.00 0.00 0.03 0.06 

Candidatus Azobacteroides 0.01 0.00 0.00 0.03 0.06 
Rhodothermus 0.07 0.00 0.00 0.02 0.06 
Brucella 0.06 0.01 0.01 0.02 0.03 
Yersinia 0.13 0.01 0.02 0.03 0.06 
Caulobacter 0.31 0.02 0.03 0.04 0.06 
Acidothermus 0.04 0.03 0.03 0.03 0.06 
Pseudoalteromonas 0.11 0.01 0.01 0.03 0.06 
Thermococcus 0.06 0.00 0.00 0.01 0.03 
Thermodesulfovibrio 0.21 0.00 0.00 0.01 0.06 
Desulfarculus 0.07 0.00 0.00 0.01 0.06 
Thermus 0.06 0.00 0.01 0.02 0.05 
Chthoniobacter 0.09 0.00 0.00 0.02 0.06 
Thermaerobacter 0.06 0.00 0.01 0.01 0.04 
Endoriftia 0.06 0.00 0.00 0.00 0.01 
Rhodobacter 0.61 0.01 0.04 0.04 0.06 
Rhodopirellula 0.06 0.00 0.01 0.02 0.06 
Aquifex 0.06 0.00 0.00 0.01 0.04 
Oligotropha 0.05 0.00 0.00 0.01 0.01 
Sulfurihydrogenibium 0.05 0.00 0.00 0.01 0.03 
Kineococcus 0.02 0.04 0.04 0.04 0.05 
Magnetococcus 0.14 0.00 0.01 0.02 0.05 
Geodermatophilus 0.02 0.05 0.05 0.05 0.04 
Thiobacillus 4.68 0.00 0.05 0.05 0.05 
Nitratiruptor 0.05 0.00 0.00 0.01 0.02 
Dokdonia 0.01 0.00 0.00 0.02 0.05 
Haemophilus 0.05 0.00 0.01 0.02 0.03 
Rubrobacter 0.08 0.03 0.03 0.04 0.05 
Sideroxydans 1.36 0.00 0.02 0.04 0.05 
Denitrovibrio 0.04 0.00 0.01 0.02 0.05 
Methylococcus 0.29 0.00 0.01 0.03 0.05 
Idiomarina 0.05 0.00 0.01 0.01 0.02 
Serratia 0.05 0.01 0.02 0.03 0.03 
Candidatus Desulforudis 0.05 0.00 0.00 0.01 0.04 
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Starkeya 0.05 0.00 0.00 0.01 0.01 
Enterobacter 0.05 0.01 0.02 0.02 0.03 
Archaeoglobus 0.05 0.00 0.01 0.01 0.02 
Thermomonospora 0.02 0.05 0.04 0.05 0.05 
Nitrosospira 0.93 0.01 0.02 0.04 0.05 
Salinibacter 0.04 0.00 0.00 0.02 0.05 
Gloeobacter 0.06 0.01 0.01 0.02 0.05 
Haliangium 0.06 0.00 0.01 0.02 0.05 
Dickeya 0.05 0.00 0.01 0.01 0.02 
Deferribacter 0.04 0.00 0.00 0.01 0.05 
Methanocaldococcus 0.05 0.00 0.00 0.01 0.02 
Marinobacter 0.20 0.01 0.02 0.03 0.05 
Catenulispora 0.02 0.03 0.03 0.04 0.05 
Ammonifex 0.05 0.00 0.00 0.01 0.03 
Coxiella 0.05 0.00 0.00 0.01 0.02 
Colwellia 0.05 0.00 0.01 0.01 0.03 
Blastopirellula 0.05 0.00 0.00 0.01 0.03 
Synechocystis 0.05 0.00 0.00 0.02 0.04 
Tolumonas 0.05 0.00 0.01 0.02 0.02 
Aeromonas 0.12 0.01 0.02 0.03 0.05 
Thermosediminibacter 0.04 0.00 0.00 0.02 0.05 
Klebsiella 0.05 0.01 0.01 0.02 0.03 
Thermoanaerobacterium 0.02 0.00 0.01 0.02 0.05 
Legionella 0.12 0.01 0.01 0.02 0.05 
Brachyspira 0.03 0.00 0.00 0.01 0.05 
Methylotenera 1.37 0.00 0.05 0.03 0.03 
Nakamurella 0.02 0.05 0.04 0.04 0.04 
Prochlorococcus 0.05 0.00 0.00 0.01 0.04 
Achromobacter 0.45 0.00 0.03 0.05 0.05 
Nitrosopumilus 0.10 0.00 0.01 0.01 0.05 
Streptosporangium 0.02 0.03 0.03 0.03 0.05 
Pyrococcus 0.05 0.00 0.01 0.01 0.03 
Desulfurispirillum 0.04 0.00 0.00 0.01 0.05 
Maritimibacter 0.05 0.00 0.00 0.00 0.01 
Nitrobacter 0.10 0.00 0.01 0.02 0.05 
Rhodomicrobium 0.04 0.00 0.00 0.01 0.02 
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Helicobacter 0.07 0.01 0.00 0.02 0.04 
Neptuniibacter 0.04 0.00 0.00 0.01 0.01 
Anabaena 0.07 0.00 0.01 0.02 0.04 
Mesorhizobium 0.14 0.01 0.02 0.03 0.04 
Acetohalobium 0.02 0.00 0.00 0.01 0.04 
unclassified (derived from Euryarchaeota) 0.04 0.00 0.00 0.01 0.03 
Photobacterium 0.08 0.01 0.01 0.02 0.04 
Meiothermus 0.06 0.00 0.01 0.02 0.04 
Hahella 0.13 0.01 0.01 0.02 0.04 
Desulfonatronospira 0.04 0.00 0.00 0.01 0.03 
Psychrobacter 0.08 0.03 0.03 0.04 0.04 
Thermosipho 0.03 0.00 0.00 0.01 0.04 
Calditerrivibrio 0.03 0.00 0.00 0.01 0.04 
Riemerella 0.01 0.00 0.00 0.02 0.04 
Cellulosilyticum 0.01 0.01 0.01 0.02 0.04 
Janibacter 0.01 0.04 0.04 0.04 0.04 
Sulfurospirillum 0.04 0.00 0.01 0.02 0.02 
Dictyoglomus 0.07 0.00 0.01 0.01 0.04 
Kangiella 0.04 0.00 0.00 0.01 0.01 
Kribbella 0.02 0.03 0.03 0.03 0.04 
Hyphomonas 0.04 0.01 0.01 0.02 0.02 
Agrobacterium 0.11 0.02 0.02 0.03 0.04 
Clavibacter 0.01 0.04 0.04 0.03 0.04 
Desulfohalobium 0.04 0.00 0.00 0.02 0.04 
Pirellula 0.04 0.00 0.00 0.01 0.03 
Methanococcus 0.04 0.00 0.01 0.01 0.04 
Ethanoligenens 0.01 0.00 0.01 0.01 0.04 
Congregibacter 0.04 0.00 0.00 0.01 0.01 
Methylobacillus 1.09 0.01 0.04 0.04 0.04 
Methylocella 0.04 0.00 0.00 0.01 0.01 
Ilyobacter 0.01 0.00 0.00 0.02 0.04 
Candidatus Cloacamonas 0.02 0.00 0.00 0.01 0.04 
Gemmata 0.04 0.00 0.00 0.01 0.04 
Kordia 0.01 0.00 0.00 0.02 0.04 
Conexibacter 0.04 0.04 0.04 0.04 0.04 
Actinobacillus 0.04 0.00 0.01 0.01 0.03 
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Eggerthella 0.01 0.00 0.00 0.01 0.04 
Labrenzia 0.04 0.00 0.00 0.01 0.01 
Slackia 0.01 0.00 0.01 0.01 0.04 
Amycolatopsis 0.02 0.04 0.04 0.04 0.04 
Afipia 0.04 0.00 0.00 0.00 0.01 
Photorhabdus 0.04 0.00 0.01 0.01 0.02 
Herpetosiphon 0.06 0.01 0.01 0.02 0.04 
Selenomonas 0.03 0.00 0.00 0.02 0.04 
Thioalkalivibrio 0.42 0.00 0.01 0.02 0.04 
Sphaerobacter 0.10 0.01 0.01 0.02 0.04 
Thermobispora 0.02 0.03 0.02 0.02 0.04 
Wolinella 0.04 0.00 0.00 0.01 0.02 
Verrucomicrobium 0.04 0.00 0.00 0.01 0.03 
Aurantimonas 0.04 0.00 0.00 0.00 0.01 
Psychroflexus 0.01 0.00 0.00 0.01 0.04 
unclassified (derived from 
Rhodobacteraceae) 

0.04 0.00 0.00 0.00 0.01 

Micromonospora 0.02 0.02 0.01 0.02 0.04 
Acidithiobacillus 0.23 0.00 0.01 0.01 0.04 
Sebaldella 0.01 0.01 0.02 0.02 0.04 
Roseomonas 0.04 0.00 0.00 0.00 0.01 
Veillonella 0.02 0.00 0.00 0.02 0.04 
Polynucleobacter 0.37 0.00 0.02 0.03 0.04 
unclassified (derived from Opitutaceae) 0.04 0.00 0.00 0.01 0.04 
Marinomonas 0.09 0.01 0.01 0.02 0.04 
Ochrobactrum 0.04 0.00 0.01 0.01 0.01 
Sphingomonas 0.16 0.02 0.03 0.03 0.04 
Acidiphilium 0.07 0.01 0.01 0.02 0.04 
Pantoea 0.04 0.00 0.01 0.01 0.02 
Psychromonas 0.08 0.00 0.01 0.02 0.04 
Methanothermobacter 0.04 0.00 0.00 0.01 0.02 
Bifidobacterium 0.02 0.01 0.01 0.02 0.04 
Oscillochloris 0.04 0.00 0.00 0.01 0.02 
Fervidobacterium 0.02 0.00 0.00 0.01 0.04 
Butyrivibrio 0.01 0.00 0.00 0.01 0.04 
Granulibacter 0.04 0.00 0.00 0.01 0.01 
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Dethiobacter 0.03 0.01 0.01 0.01 0.04 
Reinekea 0.04 0.00 0.00 0.01 0.01 
Maricaulis 0.03 0.00 0.00 0.01 0.01 
Salmonella 0.07 0.01 0.01 0.02 0.03 
Francisella 0.03 0.00 0.00 0.01 0.03 
Gallionella 0.95 0.00 0.01 0.03 0.03 
Syntrophothermus 0.03 0.00 0.01 0.01 0.03 
Roseobacter 0.19 0.01 0.02 0.02 0.03 
Natranaerobius 0.02 0.00 0.01 0.01 0.03 
Thermanaerovibrio 0.02 0.00 0.00 0.01 0.03 
Eikenella 0.03 0.00 0.00 0.00 0.00 
Methanosaeta 0.03 0.00 0.00 0.00 0.01 
Gluconacetobacter 0.03 0.00 0.00 0.01 0.01 
Thermosynechococcus 0.03 0.00 0.00 0.01 0.02 
Blautia 0.01 0.00 0.00 0.01 0.03 
Methylacidiphilum 0.03 0.00 0.00 0.00 0.02 
Terriglobus 0.03 0.00 0.00 0.01 0.03 
unclassified (derived from Bacteria) 0.03 0.00 0.00 0.00 0.01 
Alkalilimnicola 0.17 0.01 0.01 0.02 0.03 
Trichodesmium 0.03 0.00 0.00 0.01 0.03 
unclassified (derived from 
Alicyclobacillaceae) 

0.03 0.01 0.02 0.01 0.03 

Arcobacter 0.07 0.00 0.00 0.01 0.03 
Sulfurimonas 0.25 0.00 0.00 0.01 0.03 
Methylobacter 0.23 0.00 0.01 0.02 0.03 
Propionibacterium 0.02 0.01 0.01 0.01 0.03 
Sulfitobacter 0.03 0.00 0.00 0.00 0.01 
Alteromonas 0.03 0.00 0.00 0.01 0.02 
unclassified (derived from Clostridiales) 0.01 0.00 0.00 0.01 0.03 
Sulfolobus 0.03 0.01 0.00 0.01 0.01 
Methylosinus 0.03 0.00 0.00 0.01 0.01 
Brevibacterium 0.01 0.03 0.03 0.03 0.03 
Xanthobacter 0.12 0.01 0.02 0.02 0.03 
Teredinibacter 0.03 0.00 0.00 0.01 0.01 
Stenotrophomonas 0.10 0.00 0.01 0.02 0.03 
Halomonas 0.03 0.00 0.00 0.00 0.01 
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Parvibaculum 0.09 0.01 0.02 0.02 0.03 
Alicyclobacillus 0.03 0.01 0.02 0.01 0.03 
Edwardsiella 0.03 0.00 0.00 0.01 0.01 
Ktedonobacter 0.07 0.00 0.00 0.01 0.03 
unclassified (derived from Burkholderiales) 0.03 0.00 0.00 0.00 0.01 
Aliivibrio 0.03 0.00 0.00 0.01 0.02 
Cenarchaeum 0.03 0.00 0.00 0.00 0.01 
Loktanella 0.03 0.00 0.00 0.00 0.01 
Plesiocystis 0.02 0.00 0.00 0.01 0.03 
Alcanivorax 0.12 0.01 0.01 0.02 0.03 
Methanospirillum 0.03 0.00 0.00 0.01 0.03 
Stackebrandtia 0.01 0.02 0.02 0.02 0.03 
Methanoregula 0.03 0.00 0.00 0.01 0.02 
Rickettsia 0.03 0.00 0.00 0.01 0.03 
unclassified (derived from 
Verrucomicrobiales) 

0.03 0.00 0.00 0.01 0.03 

Thermobaculum 0.07 0.00 0.01 0.01 0.03 
Acaryochloris 0.03 0.00 0.00 0.01 0.02 
Microcoleus 0.03 0.00 0.00 0.01 0.02 
Allochromatium 0.18 0.00 0.00 0.01 0.03 
Cellulomonas 0.01 0.01 0.01 0.01 0.03 
Halanaerobium 0.01 0.00 0.00 0.01 0.03 
Saccharophagus 0.07 0.00 0.00 0.02 0.03 
unclassified (derived from Candidatus 
Poribacteria) 

0.03 0.00 0.00 0.00 0.01 

Xylella 0.08 0.00 0.00 0.01 0.03 
Persephonella 0.03 0.00 0.00 0.01 0.02 
Acidaminococcus 0.02 0.00 0.00 0.01 0.03 
unclassified (derived from 
Betaproteobacteria) 

0.03 0.00 0.00 0.00 0.00 

Peptoniphilus 0.01 0.00 0.00 0.01 0.03 
Citrobacter 0.03 0.01 0.01 0.01 0.02 
Erwinia 0.03 0.00 0.00 0.01 0.01 
Mycoplasma 0.02 0.00 0.00 0.01 0.03 
Erythrobacter 0.18 0.01 0.02 0.02 0.03 
Atopobium 0.01 0.00 0.00 0.01 0.03 
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Roseburia 0.01 0.00 0.00 0.01 0.03 
unclassified (derived from Rhodobacterales) 0.03 0.00 0.00 0.00 0.01 
Coraliomargarita 0.02 0.00 0.00 0.01 0.03 
unclassified (derived from Methylophilales) 0.03 0.00 0.00 0.00 0.00 
Methanococcoides 0.03 0.00 0.00 0.00 0.02 
Beijerinckia 0.03 0.00 0.00 0.00 0.01 
Azospirillum 0.08 0.00 0.01 0.02 0.03 
Intrasporangium 0.01 0.01 0.00 0.01 0.03 
Ruegeria 0.18 0.01 0.02 0.02 0.03 
Cellvibrio 0.07 0.00 0.01 0.02 0.03 
Macrococcus 0.00 0.02 0.03 0.01 0.01 
Zymomonas 0.03 0.00 0.00 0.00 0.02 
Pectobacterium 0.08 0.01 0.02 0.02 0.03 
Anaerococcus 0.01 0.00 0.00 0.01 0.03 
Anaerotruncus 0.01 0.00 0.00 0.01 0.03 
Petrotoga 0.02 0.00 0.00 0.01 0.03 
Sulfuricurvum 0.65 0.00 0.00 0.01 0.03 
Candidatus Amoebophilus 0.01 0.00 0.00 0.01 0.03 
Dethiosulfovibrio 0.02 0.00 0.00 0.01 0.03 
Leifsonia 0.01 0.02 0.02 0.02 0.03 
Microcystis 0.03 0.00 0.00 0.01 0.02 
Oxalobacter 0.17 0.00 0.01 0.02 0.02 
Nocardiopsis 0.01 0.02 0.02 0.02 0.02 
Cronobacter 0.02 0.00 0.00 0.01 0.01 
Xenopus 0.16 0.00 0.02 0.02 0.01 
Truepera 0.02 0.00 0.00 0.01 0.01 
Methanosphaerula 0.02 0.00 0.00 0.01 0.02 
Ferroglobus 0.02 0.00 0.00 0.00 0.01 
Methanoculleus 0.02 0.00 0.00 0.00 0.02 
Cryptobacterium 0.01 0.00 0.00 0.00 0.02 
Asticcacaulis 0.02 0.00 0.00 0.01 0.01 
Candidatus Pelagibacter 0.02 0.00 0.00 0.00 0.01 
Xylanimonas 0.01 0.02 0.01 0.02 0.02 
Pelagibaca 0.02 0.00 0.00 0.00 0.00 
Paracoccus 0.11 0.01 0.01 0.02 0.02 
unclassified (derived from Siphoviridae) 0.01 0.02 0.02 0.02 0.02 
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Thermomicrobium 0.07 0.00 0.00 0.01 0.02 
Actinomyces 0.01 0.00 0.00 0.01 0.02 
Octadecabacter 0.02 0.00 0.00 0.00 0.00 
Sanguibacter 0.01 0.01 0.01 0.02 0.02 
Chelativorans 0.07 0.01 0.01 0.01 0.02 
Fibrobacter 0.01 0.00 0.00 0.01 0.02 
Methylovorus 0.60 0.00 0.01 0.02 0.02 
Thiomonas 0.29 0.00 0.01 0.02 0.02 
Nitrococcus 0.09 0.00 0.00 0.01 0.02 
Leptotrichia 0.01 0.01 0.01 0.01 0.02 
Mariprofundus 0.08 0.00 0.00 0.01 0.02 
Aminobacterium 0.02 0.00 0.00 0.01 0.02 
Kosmotoga 0.01 0.00 0.00 0.01 0.02 
Arthrospira 0.02 0.00 0.00 0.00 0.01 
Akkermansia 0.02 0.00 0.00 0.01 0.02 
Bartonella 0.02 0.00 0.00 0.01 0.02 
Methanocella 0.02 0.00 0.00 0.00 0.01 
Azotobacter 0.11 0.00 0.01 0.02 0.02 
Providencia 0.02 0.01 0.01 0.01 0.01 
Beutenbergia 0.01 0.01 0.01 0.01 0.02 
Lentisphaera 0.01 0.00 0.00 0.01 0.02 
Collinsella 0.01 0.00 0.00 0.00 0.02 
Anaerobaculum 0.02 0.00 0.00 0.00 0.02 
Hydrogenivirga 0.02 0.00 0.00 0.00 0.01 
Hyphomicrobium 0.02 0.00 0.00 0.00 0.01 
Kingella 0.02 0.00 0.00 0.01 0.00 
Pasteurella 0.02 0.00 0.01 0.01 0.01 
Bermanella 0.02 0.00 0.00 0.00 0.00 
Ferrimonas 0.02 0.00 0.00 0.01 0.01 
Proteus 0.02 0.01 0.02 0.01 0.01 
Dehalogenimonas 0.11 0.00 0.00 0.01 0.02 
Chromohalobacter 0.07 0.00 0.01 0.01 0.02 
Gluconobacter 0.02 0.00 0.00 0.00 0.01 
Beggiatoa 0.09 0.00 0.00 0.01 0.02 
unclassified (derived from Actinobacteria 
(class)) 

0.01 0.02 0.02 0.02 0.02 
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Peptostreptococcus 0.00 0.00 0.00 0.02 0.02 
Ketogulonicigenium 0.02 0.00 0.00 0.00 0.00 
Simonsiella 0.02 0.00 0.00 0.00 0.00 
Segniliparus 0.00 0.02 0.02 0.02 0.01 
Arabidopsis 0.02 0.00 0.00 0.01 0.02 
Thiomicrospira 0.10 0.00 0.01 0.01 0.02 
Sagittula 0.02 0.00 0.00 0.00 0.00 
Erysipelothrix 0.00 0.00 0.00 0.01 0.02 
Borrelia 0.02 0.00 0.00 0.00 0.02 
Finegoldia 0.01 0.00 0.00 0.01 0.02 
Citreicella 0.02 0.00 0.00 0.00 0.00 
Sphingopyxis 0.10 0.01 0.01 0.01 0.02 
Citromicrobium 0.02 0.00 0.00 0.00 0.00 
Pyrobaculum 0.02 0.00 0.00 0.00 0.01 
Oceanicaulis 0.02 0.00 0.00 0.00 0.01 
Sulfurovum 0.06 0.00 0.01 0.01 0.02 
Faecalibacterium 0.01 0.00 0.00 0.01 0.02 
Hoeflea 0.02 0.00 0.00 0.00 0.01 
Azorhizobium 0.07 0.00 0.01 0.01 0.02 
unclassified (derived from Elusimicrobia) 0.01 0.00 0.00 0.00 0.02 
Lawsonia 0.02 0.00 0.00 0.01 0.02 
Halorhodospira 0.10 0.00 0.00 0.01 0.02 
unclassified (derived from Thermotogales) 0.01 0.00 0.00 0.01 0.02 
Oscillatoria 0.02 0.00 0.00 0.01 0.02 
Dichelobacter 0.02 0.00 0.00 0.00 0.01 
Turicibacter 0.00 0.01 0.01 0.01 0.02 
Candidatus Protochlamydia 0.02 0.00 0.00 0.00 0.01 
Shigella 0.02 0.00 0.01 0.01 0.01 
Nematostella 0.01 0.00 0.00 0.01 0.02 
Hydrogenobaculum 0.02 0.00 0.00 0.00 0.01 
Prosthecochloris 0.02 0.00 0.00 0.01 0.02 
Coprothermobacter 0.02 0.00 0.00 0.00 0.01 
Cardiobacterium 0.02 0.00 0.00 0.00 0.00 
Hydrogenobacter 0.02 0.00 0.00 0.00 0.01 
Lyngbya 0.02 0.00 0.00 0.00 0.01 
Oceanithermus 0.02 0.00 0.00 0.00 0.01 
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Brevundimonas 0.08 0.00 0.00 0.02 0.01 
Moritella 0.02 0.00 0.00 0.00 0.01 
Methanobrevibacter 0.02 0.00 0.00 0.00 0.01 
Thermoplasma 0.02 0.00 0.00 0.00 0.01 
Abiotrophia 0.00 0.00 0.00 0.01 0.02 
unclassified (derived from 
Alphaproteobacteria) 

0.07 0.00 0.00 0.01 0.02 

Kytococcus 0.01 0.01 0.01 0.01 0.02 
Aminomonas 0.01 0.00 0.00 0.00 0.02 
Dictyostelium 0.01 0.00 0.00 0.01 0.02 
Sphingobium 0.07 0.00 0.01 0.01 0.02 
Aciduliprofundum 0.02 0.00 0.00 0.00 0.01 
Blattabacterium 0.00 0.00 0.00 0.01 0.02 
Pseudovibrio 0.02 0.00 0.00 0.00 0.01 
Buchnera 0.02 0.00 0.00 0.00 0.01 
Ricinus 0.08 0.00 0.00 0.01 0.02 
Lactococcus 0.01 0.01 0.01 0.01 0.02 
unclassified (derived from Vibrionaceae) 0.02 0.00 0.00 0.00 0.00 
Histophilus 0.02 0.00 0.00 0.00 0.01 
Halothiobacillus 0.11 0.00 0.00 0.01 0.02 
Coprococcus 0.01 0.00 0.00 0.01 0.02 
Anaerostipes 0.00 0.00 0.00 0.01 0.02 
unclassified (derived from Lachnospiraceae) 0.00 0.00 0.00 0.01 0.01 
Nautilia 0.01 0.00 0.00 0.00 0.01 
Sodalis 0.01 0.00 0.00 0.00 0.01 
Thermocrinis 0.01 0.00 0.00 0.00 0.01 
Dorea 0.01 0.00 0.00 0.01 0.01 
Hydra 0.25 0.00 0.01 0.01 0.01 
Brachybacterium 0.01 0.00 0.01 0.01 0.01 
Limnobacter 0.17 0.00 0.01 0.01 0.01 
Oceanibulbus 0.01 0.00 0.00 0.00 0.00 
Oribacterium 0.01 0.00 0.00 0.01 0.01 
unclassified (derived from Myoviridae) 0.00 0.01 0.01 0.00 0.01 
Jonesia 0.01 0.00 0.00 0.01 0.01 
Anaerofustis 0.01 0.00 0.00 0.01 0.01 
Mobiluncus 0.01 0.00 0.00 0.00 0.01 
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Phenylobacterium 0.09 0.00 0.00 0.01 0.01 
Bpp-1-like viruses 0.00 0.00 0.00 0.00 0.01 
Fulvimarina 0.01 0.00 0.00 0.00 0.00 
Renibacterium 0.01 0.01 0.01 0.01 0.01 
Aeromicrobium 0.01 0.00 0.00 0.00 0.01 
Ahrensia 0.01 0.00 0.00 0.00 0.00 
Methanohalophilus 0.01 0.00 0.00 0.00 0.01 
unclassified (derived from 
Campylobacterales) 

0.11 0.00 0.00 0.00 0.01 

Candidatus Puniceispirillum 0.01 0.00 0.00 0.00 0.01 
Nodularia 0.01 0.00 0.00 0.00 0.01 
Crocosphaera 0.01 0.00 0.00 0.00 0.01 
Enhydrobacter 0.01 0.00 0.00 0.00 0.00 
Acholeplasma 0.00 0.00 0.00 0.01 0.01 
Olsenella 0.00 0.00 0.00 0.00 0.01 
Basfia 0.01 0.00 0.00 0.00 0.01 
Xenorhabdus 0.01 0.00 0.00 0.00 0.01 
Chlamydophila 0.01 0.00 0.00 0.00 0.01 
Roseovarius 0.10 0.00 0.01 0.01 0.01 
Physcomitrella 0.01 0.01 0.01 0.00 0.01 
Megasphaera 0.01 0.00 0.00 0.00 0.01 
unclassified (derived from 
Ruminococcaceae) 

0.00 0.00 0.00 0.01 0.01 

Methanopyrus 0.01 0.00 0.00 0.00 0.01 
Mitsuokella 0.01 0.00 0.00 0.01 0.01 
Rothia 0.01 0.01 0.00 0.00 0.01 
Subdoligranulum 0.01 0.00 0.00 0.00 0.01 
Aggregatibacter 0.01 0.00 0.00 0.00 0.01 
Caenorhabditis 0.01 0.00 0.00 0.01 0.01 
Roseibium 0.01 0.00 0.00 0.00 0.01 
Thermofilum 0.01 0.00 0.00 0.00 0.00 
Oceanicola 0.06 0.00 0.01 0.01 0.01 
Parvularcula 0.01 0.00 0.00 0.00 0.01 
Pyramidobacter 0.01 0.00 0.00 0.00 0.01 
Kocuria 0.01 0.01 0.01 0.01 0.01 
Phaeobacter 0.01 0.00 0.00 0.00 0.00 
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Acetobacter 0.01 0.00 0.00 0.00 0.01 
Acidimicrobium 0.01 0.00 0.00 0.00 0.01 
Filifactor 0.00 0.00 0.00 0.01 0.01 
Wolbachia 0.01 0.00 0.00 0.00 0.01 
Methanohalobium 0.01 0.00 0.00 0.00 0.00 
Methanoplanus 0.01 0.00 0.00 0.00 0.01 
Waddlia 0.01 0.00 0.00 0.00 0.01 
unclassified (derived from Alteromonadales) 0.01 0.00 0.00 0.00 0.01 
Dialister 0.01 0.00 0.00 0.00 0.01 
Leuconostoc 0.01 0.01 0.01 0.00 0.01 
Drosophila 0.01 0.00 0.00 0.00 0.01 
Staphylothermus 0.01 0.00 0.00 0.00 0.00 
Micrococcus 0.01 0.01 0.01 0.01 0.01 
Cylindrospermopsis 0.01 0.00 0.00 0.00 0.01 
Thalassobium 0.01 0.00 0.00 0.00 0.00 
Bos 0.01 0.00 0.00 0.00 0.00 
Candidatus Korarchaeum 0.01 0.00 0.00 0.00 0.01 
Haloarcula 0.01 0.00 0.00 0.00 0.01 
Hirschia 0.01 0.00 0.00 0.00 0.01 
Cyanobium 0.01 0.00 0.00 0.00 0.00 
Parachlamydia 0.01 0.00 0.00 0.00 0.01 
Methanothermus 0.01 0.00 0.00 0.00 0.00 
Carnobacterium 0.00 0.01 0.01 0.00 0.01 
Methanosphaera 0.01 0.00 0.00 0.00 0.01 
Streptobacillus 0.01 0.00 0.00 0.00 0.01 
Dermacoccus 0.00 0.00 0.00 0.00 0.01 
Methylophaga 0.06 0.00 0.00 0.00 0.01 
Aeropyrum 0.01 0.00 0.00 0.00 0.00 
Chlamydia 0.01 0.00 0.00 0.00 0.01 
Rickettsiella 0.01 0.00 0.00 0.00 0.00 
Bulleidia 0.00 0.00 0.00 0.01 0.01 
Epulopiscium 0.00 0.00 0.00 0.00 0.01 
Methanocorpusculum 0.01 0.00 0.00 0.00 0.01 
Picrophilus 0.01 0.00 0.00 0.00 0.00 
Caminibacter 0.01 0.00 0.00 0.00 0.01 
Natronomonas 0.01 0.00 0.00 0.00 0.01 
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Catenibacterium 0.00 0.00 0.00 0.01 0.01 
Pediococcus 0.01 0.00 0.01 0.00 0.01 
Granulicatella 0.00 0.00 0.01 0.00 0.01 
Ostreococcus 0.01 0.00 0.00 0.00 0.01 
Jannaschia 0.06 0.00 0.00 0.01 0.01 
unclassified (derived from Clostridiales 
Family XI. Incertae Sedis) 

0.00 0.00 0.00 0.01 0.01 

Moraxella 0.01 0.00 0.00 0.00 0.01 
Shuttleworthia 0.00 0.00 0.00 0.00 0.01 
Dinoroseobacter 0.07 0.00 0.00 0.00 0.01 
Populus 0.01 0.00 0.00 0.00 0.01 
Coprobacillus 0.00 0.00 0.00 0.00 0.01 
Ignicoccus 0.01 0.00 0.00 0.00 0.00 
Candidatus Sulcia 0.00 0.00 0.00 0.00 0.01 
Schizosaccharomyces 0.01 0.00 0.00 0.00 0.01 
Hyperthermus 0.01 0.00 0.00 0.00 0.00 
Mannheimia 0.01 0.00 0.00 0.00 0.01 
Ehrlichia 0.01 0.00 0.00 0.00 0.01 
Halobacterium 0.01 0.00 0.00 0.00 0.00 
Trichomonas 0.00 0.00 0.00 0.00 0.01 
Metallosphaera 0.01 0.00 0.00 0.00 0.00 
Aerococcus 0.00 0.00 0.00 0.00 0.01 
Naegleria 0.00 0.00 0.00 0.00 0.01 
Oenococcus 0.01 0.00 0.00 0.00 0.01 
Haloterrigena 0.01 0.00 0.00 0.00 0.01 
Mus 0.00 0.00 0.00 0.00 0.01 
Pseudoramibacter 0.00 0.00 0.00 0.00 0.01 
Candidatus Hamiltonella 0.01 0.00 0.00 0.00 0.00 
Phytophthora 0.00 0.00 0.00 0.00 0.01 
Jonquetella 0.01 0.00 0.00 0.00 0.01 
Halogeometricum 0.01 0.00 0.00 0.00 0.00 
Oryza 0.01 0.00 0.00 0.00 0.01 
Arcanobacterium 0.00 0.00 0.00 0.00 0.01 
Nanoarchaeum 0.01 0.00 0.00 0.00 0.00 
Gibberella 0.00 0.00 0.00 0.00 0.01 
Thalassiosira 0.00 0.00 0.00 0.00 0.01 
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Caldivirga 0.01 0.00 0.00 0.00 0.00 
Volvox 0.01 0.00 0.00 0.00 0.01 
Raphidiopsis 0.01 0.00 0.00 0.00 0.00 
Anopheles 0.00 0.00 0.00 0.00 0.01 
Chlamydomonas 0.00 0.00 0.00 0.00 0.01 
Rattus 0.00 0.00 0.00 0.00 0.01 
Homo 0.00 0.00 0.00 0.00 0.00 
Tropheryma 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Rickettsiales) 0.00 0.00 0.00 0.00 0.00 
Candidatus Phytoplasma 0.00 0.00 0.00 0.00 0.00 
Aspergillus 0.00 0.00 0.00 0.00 0.00 
Haloferax 0.00 0.00 0.00 0.00 0.00 
Neosartorya 0.00 0.00 0.00 0.00 0.00 
Branchiostoma 0.00 0.00 0.00 0.00 0.00 
Vulcanisaeta 0.00 0.00 0.00 0.00 0.00 
Saccharomyces 0.00 0.00 0.00 0.00 0.00 
Haloquadratum 0.00 0.00 0.00 0.00 0.00 
Phaeodactylum 0.00 0.00 0.00 0.00 0.00 
Selaginella 0.00 0.00 0.00 0.00 0.00 
Gemella 0.00 0.00 0.00 0.00 0.00 
Candidatus Blochmannia 0.00 0.00 0.00 0.00 0.00 
Candidatus Regiella 0.00 0.00 0.00 0.00 0.00 
Desulfurococcus 0.00 0.00 0.00 0.00 0.00 
Danio 0.00 0.00 0.00 0.00 0.00 
Micromonas 0.00 0.00 0.00 0.00 0.00 
Gardnerella 0.00 0.00 0.00 0.00 0.00 
Halorhabdus 0.00 0.00 0.00 0.00 0.00 
Methanothermococcus 0.00 0.00 0.00 0.00 0.00 
Mesoplasma 0.00 0.00 0.00 0.00 0.00 
Halalkalicoccus 0.00 0.00 0.00 0.00 0.00 
Halorubrum 0.00 0.00 0.00 0.00 0.00 
Ustilago 0.00 0.00 0.00 0.00 0.00 
Catonella 0.00 0.00 0.00 0.00 0.00 
Monosiga 0.00 0.00 0.00 0.00 0.00 
Plasmodium 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Viruses) 0.00 0.00 0.00 0.00 0.00 
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Orientia 0.00 0.00 0.00 0.00 0.00 
P2-like viruses 0.00 0.00 0.00 0.00 0.00 
Ferroplasma 0.00 0.00 0.00 0.00 0.00 
Leishmania 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Vibrionales) 0.00 0.00 0.00 0.00 0.00 
Anaplasma 0.00 0.00 0.00 0.00 0.00 
Thermosphaera 0.00 0.00 0.00 0.00 0.00 
N4-like viruses 0.00 0.00 0.00 0.00 0.00 
Neorickettsia 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Proteobacteria) 0.00 0.00 0.00 0.00 0.00 
Paramecium 0.00 0.00 0.00 0.00 0.00 
Filobasidiella 0.00 0.00 0.00 0.00 0.00 
Trypanosoma 0.00 0.00 0.00 0.00 0.00 
Aedes 0.00 0.00 0.00 0.00 0.00 
Strongylocentrotus 0.00 0.00 0.00 0.00 0.00 
Halomicrobium 0.00 0.00 0.00 0.00 0.00 
Trichoplax 0.00 0.00 0.00 0.00 0.00 
Ureaplasma 0.00 0.00 0.00 0.00 0.00 
Entamoeba 0.00 0.00 0.00 0.00 0.00 
Neurospora 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Chroococcales) 0.00 0.00 0.00 0.00 0.00 
Eremococcus 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Podoviridae) 0.00 0.00 0.00 0.00 0.00 
Yarrowia 0.00 0.00 0.00 0.00 0.00 
Epsilon15-like viruses 0.00 0.00 0.00 0.00 0.00 
Ignisphaera 0.00 0.00 0.00 0.00 0.00 
Sorghum 0.00 0.00 0.00 0.00 0.00 
L5-like viruses 0.00 0.00 0.00 0.00 0.00 
Vitis 0.00 0.00 0.00 0.00 0.00 
Ixodes 0.00 0.00 0.00 0.00 0.00 
Tetrahymena 0.00 0.00 0.00 0.00 0.00 
Penicillium 0.00 0.00 0.00 0.00 0.00 
Kluyveromyces 0.00 0.00 0.00 0.00 0.00 
Acidilobus 0.00 0.00 0.00 0.00 0.00 
Natrialba 0.00 0.00 0.00 0.00 0.00 
Scheffersomyces 0.00 0.00 0.00 0.00 0.00 
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Nakaseomyces 0.00 0.00 0.00 0.00 0.00 
Laccaria 0.00 0.00 0.00 0.00 0.00 
Emericella 0.00 0.00 0.00 0.00 0.00 
Candidatus Liberibacter 0.00 0.00 0.00 0.00 0.00 
Perkinsus 0.00 0.00 0.00 0.00 0.00 
Apis 0.00 0.00 0.00 0.00 0.00 
Pediculus 0.00 0.00 0.00 0.00 0.00 
T4-like viruses 0.00 0.00 0.00 0.00 0.00 
Lambda-like viruses 0.00 0.00 0.00 0.00 0.00 
Gallus 0.00 0.00 0.00 0.00 0.00 
Thermoproteus 0.00 0.00 0.00 0.00 0.00 
Scardovia 0.00 0.00 0.00 0.00 0.00 
Ciona 0.00 0.00 0.00 0.00 0.00 
Weissella 0.00 0.00 0.00 0.00 0.00 
Magnaporthe 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Caudovirales) 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from other sequences) 0.00 0.00 0.00 0.00 0.00 
Phaeosphaeria 0.00 0.00 0.00 0.00 0.00 
Schizophyllum 0.00 0.00 0.00 0.00 0.00 
Candida 0.00 0.00 0.00 0.00 0.00 
Taeniopygia 0.00 0.00 0.00 0.00 0.00 
Tribolium 0.00 0.00 0.00 0.00 0.00 
Guillardia 0.00 0.00 0.00 0.00 0.00 
Sclerotinia 0.00 0.00 0.00 0.00 0.00 
Monodelphis 0.00 0.00 0.00 0.00 0.00 
Parascardovia 0.00 0.00 0.00 0.00 0.00 
Porphyra 0.00 0.00 0.00 0.00 0.00 
Nectria 0.00 0.00 0.00 0.00 0.00 
Canis 0.00 0.00 0.00 0.00 0.00 
Eremothecium 0.00 0.00 0.00 0.00 0.00 
Toxoplasma 0.00 0.00 0.00 0.00 0.00 
Coccidioides 0.00 0.00 0.00 0.00 0.00 
Encephalitozoon 0.00 0.00 0.00 0.00 0.00 
Pongo 0.00 0.00 0.00 0.00 0.00 
Wigglesworthia 0.00 0.00 0.00 0.00 0.00 
Brugia 0.00 0.00 0.00 0.00 0.00 
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Schistosoma 0.00 0.00 0.00 0.00 0.00 
Ailuropoda 0.00 0.00 0.00 0.00 0.00 
Pan 0.00 0.00 0.00 0.00 0.00 
Malassezia 0.00 0.00 0.00 0.00 0.00 
Saccoglossus 0.00 0.00 0.00 0.00 0.00 
Talaromyces 0.00 0.00 0.00 0.00 0.00 
Coprinopsis 0.00 0.00 0.00 0.00 0.00 
Botryotinia 0.00 0.00 0.00 0.00 0.00 
Emiliania 0.00 0.00 0.00 0.00 0.00 
Cryptosporidium 0.00 0.00 0.00 0.00 0.00 
Sus 0.00 0.00 0.00 0.00 0.00 
Cyanophora 0.00 0.00 0.00 0.00 0.00 
Debaryomyces 0.00 0.00 0.00 0.00 0.00 
Culex 0.00 0.00 0.00 0.00 0.00 
Giardia 0.00 0.00 0.00 0.00 0.00 
Paulinella 0.00 0.00 0.00 0.00 0.00 
Tuber 0.00 0.00 0.00 0.00 0.00 
Macaca 0.00 0.00 0.00 0.00 0.00 
Pichia 0.00 0.00 0.00 0.00 0.00 
Verticillium 0.00 0.00 0.00 0.00 0.00 
Cyanidium 0.00 0.00 0.00 0.00 0.00 
Acyrthosiphon 0.00 0.00 0.00 0.00 0.00 
Pyrenophora 0.00 0.00 0.00 0.00 0.00 
Ajellomyces 0.00 0.00 0.00 0.00 0.00 
Candidatus Riesia 0.00 0.00 0.00 0.00 0.00 
Chaetomium 0.00 0.00 0.00 0.00 0.00 
Nasonia 0.00 0.00 0.00 0.00 0.00 
Enterocytozoon 0.00 0.00 0.00 0.00 0.00 
Lodderomyces 0.00 0.00 0.00 0.00 0.00 
Cyanidioschyzon 0.00 0.00 0.00 0.00 0.00 
Podospora 0.00 0.00 0.00 0.00 0.00 
Postia 0.00 0.00 0.00 0.00 0.00 
Leptospirillum 0.00 0.00 0.00 0.00 0.00 
Moniliophthora 0.00 0.00 0.00 0.00 0.00 
Arthroderma 0.00 0.00 0.00 0.00 0.00 
Babesia 0.00 0.00 0.00 0.00 0.00 
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Clavispora 0.00 0.00 0.00 0.00 0.00 
Meyerozyma 0.00 0.00 0.00 0.00 0.00 
Theileria 0.00 0.00 0.00 0.00 0.00 
Chlorovirus 0.00 0.00 0.00 0.00 0.00 
LUZ24-like viruses 0.00 0.00 0.00 0.00 0.00 
Ornithorhynchus 0.00 0.00 0.00 0.00 0.00 
Zygosaccharomyces 0.00 0.00 0.00 0.00 0.00 
Uncinocarpus 0.00 0.00 0.00 0.00 0.00 
Equus 0.00 0.00 0.00 0.00 0.00 
Vanderwaltozyma 0.00 0.00 0.00 0.00 0.00 
Gracilaria 0.00 0.00 0.00 0.00 0.00 
Lachancea 0.00 0.00 0.00 0.00 0.00 
Nephroselmis 0.00 0.00 0.00 0.00 0.00 
Oryctolagus 0.00 0.00 0.00 0.00 0.00 
SPO1-like viruses 0.00 0.00 0.00 0.00 0.00 
Aureococcus 0.00 0.00 0.00 0.00 0.00 
Chaetosphaeridium 0.00 0.00 0.00 0.00 0.00 
phiKMV-like viruses 0.00 0.00 0.00 0.00 0.00 
T7-like viruses 0.00 0.00 0.00 0.00 0.00 
Bicaudavirus 0.00 0.00 0.00 0.00 0.00 
Chara 0.00 0.00 0.00 0.00 0.00 
Loa 0.00 0.00 0.00 0.00 0.00 
Odontella 0.00 0.00 0.00 0.00 0.00 
P22-like viruses 0.00 0.00 0.00 0.00 0.00 
Vaucheria 0.00 0.00 0.00 0.00 0.00 
Ornithobacterium 0.00 0.00 0.00 0.00 0.00 
Paracoccidioides 0.00 0.00 0.00 0.00 0.00 
Prototheca 0.00 0.00 0.00 0.00 0.00 
Reclinomonas 0.00 0.00 0.00 0.00 0.00 
Candidatus Zinderia 0.00 0.00 0.00 0.00 0.00 
Chlorokybus 0.00 0.00 0.00 0.00 0.00 
Heterosigma 0.00 0.00 0.00 0.00 0.00 
Marchantia 0.00 0.00 0.00 0.00 0.00 
Prasinovirus 0.00 0.00 0.00 0.00 0.00 
Adiantum 0.00 0.00 0.00 0.00 0.00 
Cafeteria 0.00 0.00 0.00 0.00 0.00 
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Chrysodidymus 0.00 0.00 0.00 0.00 0.00 
Cryptomonas 0.00 0.00 0.00 0.00 0.00 
Trichophyton 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Pelagophyceae) 0.00 0.00 0.00 0.00 0.00 
Callithrix 0.00 0.00 0.00 0.00 0.00 
Candidatus Hodgkinia 0.00 0.00 0.00 0.00 0.00 
Durinskia 0.00 0.00 0.00 0.00 0.00 
Fluoribacter 0.00 0.00 0.00 0.00 0.00 
Kryptoperidinium 0.00 0.00 0.00 0.00 0.00 
Mesostigma 0.00 0.00 0.00 0.00 0.00 
Nosema 0.00 0.00 0.00 0.00 0.00 
Rhodomonas 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from Phycodnaviridae) 0.00 0.00 0.00 0.00 0.00 
Sporosarcina 0.00 0.00 0.00 0.00 0.00 
Candidatus Carsonella 0.00 0.00 0.00 0.00 0.00 
Cryptomeria 0.00 0.00 0.00 0.00 0.00 
Cycas 0.00 0.00 0.00 0.00 0.00 
Ectocarpus 0.00 0.00 0.00 0.00 0.00 
Euglena 0.00 0.00 0.00 0.00 0.00 
Huperzia 0.00 0.00 0.00 0.00 0.00 
Ochromonas 0.00 0.00 0.00 0.00 0.00 
Oltmannsiellopsis 0.00 0.00 0.00 0.00 0.00 
P1-like viruses 0.00 0.00 0.00 0.00 0.00 
Psilotum 0.00 0.00 0.00 0.00 0.00 
Pyramimonas 0.00 0.00 0.00 0.00 0.00 
SP6-like viruses 0.00 0.00 0.00 0.00 0.00 
Synedra 0.00 0.00 0.00 0.00 0.00 
Anthoceros 0.00 0.00 0.00 0.00 0.00 
Collimonas 0.00 0.00 0.00 0.00 0.00 
Inovirus 0.00 0.00 0.00 0.00 0.00 
Oedogonium 0.00 0.00 0.00 0.00 0.00 
Staurastrum 0.00 0.00 0.00 0.00 0.00 
Daucus 0.00 0.00 0.00 0.00 0.00 
Floydiella 0.00 0.00 0.00 0.00 0.00 
Zygnema 0.00 0.00 0.00 0.00 0.00 
Acorus 0.00 0.00 0.00 0.00 0.00 
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Aethionema 0.00 0.00 0.00 0.00 0.00 
Allomyces 0.00 0.00 0.00 0.00 0.00 
Alphabaculovirus 0.00 0.00 0.00 0.00 0.00 
Carica 0.00 0.00 0.00 0.00 0.00 
Coccolithovirus 0.00 0.00 0.00 0.00 0.00 
Cuscuta 0.00 0.00 0.00 0.00 0.00 
Eimeria 0.00 0.00 0.00 0.00 0.00 
Erodium 0.00 0.00 0.00 0.00 0.00 
Glaciecola 0.00 0.00 0.00 0.00 0.00 
Jasminum 0.00 0.00 0.00 0.00 0.00 
Listonella 0.00 0.00 0.00 0.00 0.00 
Loligo 0.00 0.00 0.00 0.00 0.00 
Mu-like viruses 0.00 0.00 0.00 0.00 0.00 
Pseudendoclonium 0.00 0.00 0.00 0.00 0.00 
Pycnococcus 0.00 0.00 0.00 0.00 0.00 
Ranunculus 0.00 0.00 0.00 0.00 0.00 
SPbeta-like viruses 0.00 0.00 0.00 0.00 0.00 
Saprolegnia 0.00 0.00 0.00 0.00 0.00 
Scenedesmus 0.00 0.00 0.00 0.00 0.00 
T5-like viruses 0.00 0.00 0.00 0.00 0.00 
Ventrifossa 0.00 0.00 0.00 0.00 0.00 
phiKZ-like viruses 0.00 0.00 0.00 0.00 0.00 
Amborella 0.00 0.00 0.00 0.00 0.00 
Angiopteris 0.00 0.00 0.00 0.00 0.00 
Asfivirus 0.00 0.00 0.00 0.00 0.00 
Bryopsis 0.00 0.00 0.00 0.00 0.00 
Chlorella 0.00 0.00 0.00 0.00 0.00 
Chloriridovirus 0.00 0.00 0.00 0.00 0.00 
Cochliomyia 0.00 0.00 0.00 0.00 0.00 
Ephedra 0.00 0.00 0.00 0.00 0.00 
Glycine 0.00 0.00 0.00 0.00 0.00 
Gnetum 0.00 0.00 0.00 0.00 0.00 
Helicosporidium 0.00 0.00 0.00 0.00 0.00 
Iridovirus 0.00 0.00 0.00 0.00 0.00 
Lemna 0.00 0.00 0.00 0.00 0.00 
Monomastix 0.00 0.00 0.00 0.00 0.00 
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Morus 0.00 0.00 0.00 0.00 0.00 
N15-like viruses 0.00 0.00 0.00 0.00 0.00 
Nicotiana 0.00 0.00 0.00 0.00 0.00 
Nuphar 0.00 0.00 0.00 0.00 0.00 
Patiria 0.00 0.00 0.00 0.00 0.00 
Pleurozia 0.00 0.00 0.00 0.00 0.00 
Polytomella 0.00 0.00 0.00 0.00 0.00 
Ricordea 0.00 0.00 0.00 0.00 0.00 
Spizellomyces 0.00 0.00 0.00 0.00 0.00 
Stigeoclonium 0.00 0.00 0.00 0.00 0.00 
Triticum 0.00 0.00 0.00 0.00 0.00 
Typha 0.00 0.00 0.00 0.00 0.00 
Varicellovirus 0.00 0.00 0.00 0.00 0.00 
Whispovirus 0.00 0.00 0.00 0.00 0.00 
unclassified (derived from 
Alloherpesviridae) 

0.00 0.00 0.00 0.00 0.00 

Bigelowiella 0.00 0.00 0.00 0.00 0.00 
Citrus 0.00 0.00 0.00 0.00 0.00 
Coturnix 0.00 0.00 0.00 0.00 0.00 
Equisetum 0.00 0.00 0.00 0.00 0.00 
Fucus 0.00 0.00 0.00 0.00 0.00 
Oenothera 0.00 0.00 0.00 0.00 0.00 
Pinus 0.00 0.00 0.00 0.00 0.00 
Pylaiella 0.00 0.00 0.00 0.00 0.00 
Syntrichia 0.00 0.00 0.00 0.00 0.00 
Welwitschia 0.00 0.00 0.00 0.00 0.00 

Mycosphaerella 0 0 
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F 

Orgnism/Spices 
Bacterial abundance[%] 

Day 
-30 0 1 6 19 

Abiotrophia defectiva 0.00 0.00 0.00 0.01 0.02 
Acanthocystis turfacea Chlorella virus 
1 

0.00 0.00 0.00 0.00 0.00 

Acaryochloris marina 0.03 0.00 0.00 0.01 0.02 
Acetivibrio cellulolyticus 0.02 0.00 0.01 0.03 0.12 
Acetobacter pasteurianus 0.01 0.00 0.00 0.00 0.01 
Acetohalobium arabaticum 0.02 0.00 0.00 0.01 0.04 
Acholeplasma laidlawii 0.00 0.00 0.00 0.01 0.01 
Achromobacter denitrificans 0.00 0.00 0.00 0.00 0.00 
Achromobacter piechaudii 0.18 0.00 0.01 0.02 0.02 
Achromobacter xylosoxidans 0.27 0.00 0.02 0.03 0.03 
Acidaminococcus fermentans 0.01 0.00 0.00 0.01 0.02 
Acidaminococcus sp. D21 0.01 0.00 0.00 0.00 0.01 
Acidilobus saccharovorans 0.00 0.00 0.00 0.00 0.00 
Acidimicrobium ferrooxidans 0.01 0.00 0.00 0.00 0.01 
Acidiphilium cryptum 0.07 0.01 0.01 0.02 0.04 
Acidithiobacillus caldus 0.06 0.00 0.00 0.00 0.01 
Acidithiobacillus ferrooxidans 0.17 0.00 0.01 0.01 0.03 
Acidobacterium capsulatum 0.04 0.00 0.00 0.02 0.04 
Acidobacterium sp. MP5ACTX8 0.02 0.00 0.00 0.01 0.02 
Acidobacterium sp. MP5ACTX9 0.02 0.00 0.00 0.01 0.02 
Acidothermus cellulolyticus 0.04 0.03 0.03 0.03 0.06 
Acidovorax avenae 0.60 0.00 0.06 0.06 0.03 
Acidovorax citrulli 2.30 0.01 0.28 0.30 0.13 
Acidovorax delafieldii 2.92 0.00 0.58 0.69 0.09 
Acidovorax ebreus 0.40 0.00 0.04 0.06 0.02 
Acidovorax sp. JS42 2.94 0.01 0.38 0.43 0.16 
Aciduliprofundum boonei 0.02 0.00 0.00 0.00 0.01 
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Acinetobacter baumannii 0.09 0.01 0.01 0.02 0.03 
Acinetobacter calcoaceticus 0.00 0.00 0.00 0.00 0.00 
Acinetobacter genomosp. 13TU 0.00 0.00 0.00 0.00 0.00 
Acinetobacter genomosp. 3 0.01 0.00 0.00 0.00 0.00 
Acinetobacter haemolyticus 0.01 0.00 0.00 0.00 0.00 
Acinetobacter johnsonii 0.01 0.00 0.00 0.00 0.00 
Acinetobacter junii 0.01 0.00 0.00 0.00 0.00 
Acinetobacter lwoffii 0.01 0.00 0.00 0.00 0.00 
Acinetobacter phage Acj61 0.00 0.00 0.00 0.00 0.00 
Acinetobacter phage Acj9 0.00 0.00 0.00 0.00 0.00 
Acinetobacter radioresistens 0.01 0.00 0.00 0.00 0.00 
Acinetobacter sp. ADP1 0.05 0.00 0.01 0.01 0.02 
Acinetobacter sp. ATCC 27244 0.00 0.00 0.00 0.00 0.00 
Acinetobacter sp. DR1 0.01 0.00 0.00 0.00 0.00 
Acinetobacter venetianus 0.00 0.00 0.00 0.00 0.00 
Acorus calamus 0.00 0.00 0.00 0.00 0.00 
Actinobacillus minor 0.01 0.00 0.00 0.00 0.00 
Actinobacillus pleuropneumoniae 0.02 0.00 0.00 0.01 0.01 
Actinobacillus succinogenes 0.01 0.00 0.00 0.00 0.01 
Actinomyces coleocanis 0.00 0.00 0.00 0.00 0.00 
Actinomyces odontolyticus 0.00 0.00 0.00 0.00 0.01 
Actinomyces sp. oral taxon 180 0.00 0.00 0.00 0.00 0.00 
Actinomyces sp. oral taxon 848 0.00 0.00 0.00 0.00 0.00 
Actinomyces urogenitalis 0.00 0.00 0.00 0.00 0.01 
Actinomyces viscosus 0.00 0.00 0.00 0.00 0.00 
Actinoplanes phage phiAsp2 0.00 0.00 0.00 0.00 0.00 
Actinosynnema mirum 0.01 0.10 0.09 0.09 0.07 
Acyrthosiphon pisum 0.00 0.00 0.00 0.00 0.00 
Adiantum capillus-veneris 0.00 0.00 0.00 0.00 0.00 
Aedes aegypti 0.00 0.00 0.00 0.00 0.00 
Aerococcus viridans 0.00 0.00 0.00 0.00 0.01 
Aeromicrobium marinum 0.01 0.00 0.00 0.00 0.01 
Aeromonas caviae 0.00 0.00 0.00 0.00 0.00 
Aeromonas hydrophila 0.06 0.00 0.01 0.02 0.03 
Aeromonas phage phiO18P 0.00 0.00 0.00 0.00 0.00 
Aeromonas salmonicida 0.06 0.00 0.01 0.02 0.02 
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Aeropyrum pernix 0.01 0.00 0.00 0.00 0.00 
Aethionema cordifolium 0.00 0.00 0.00 0.00 0.00 
Afipia sp. 1NLS2 0.04 0.00 0.00 0.00 0.01 
African swine fever virus 0.00 0.00 0.00 0.00 0.00 
Aggregatibacter 
actinomycetemcomitans 

0.01 0.00 0.00 0.00 0.00 

Aggregatibacter aphrophilus 0.00 0.00 0.00 0.00 0.00 
Aggregatibacter segnis 0.00 0.00 0.00 0.00 0.00 
Agrobacterium rhizogenes 0.00 0.00 0.00 0.00 0.00 
Agrobacterium tumefaciens 0.08 0.01 0.02 0.02 0.03 
Agrobacterium vitis 0.03 0.00 0.00 0.01 0.01 
Ahrensia sp. R2A130 0.01 0.00 0.00 0.00 0.00 
Ailuropoda melanoleuca 0.00 0.00 0.00 0.00 0.00 
Ajellomyces capsulatus 0.00 0.00 0.00 0.00 0.00 
Ajellomyces dermatitidis 0.00 0.00 0.00 0.00 0.00 
Akkermansia muciniphila 0.02 0.00 0.00 0.01 0.02 
Albidiferax ferrireducens 5.83 0.01 0.28 0.41 0.39 
Alcanivorax borkumensis 0.08 0.01 0.01 0.01 0.02 
Alcanivorax sp. DG881 0.04 0.00 0.00 0.00 0.01 
Algoriphagus sp. PR1 0.06 0.00 0.04 0.04 0.09 
Alicycliphilus denitrificans 1.03 0.00 0.13 0.15 0.05 
Alicyclobacillus acidocaldarius 0.03 0.01 0.02 0.01 0.03 
Aliivibrio fischeri 0.02 0.00 0.00 0.01 0.01 
Aliivibrio salmonicida 0.01 0.00 0.00 0.00 0.00 
Alistipes putredinis 0.01 0.00 0.00 0.05 0.19 
Alkalilimnicola ehrlichii 0.17 0.01 0.01 0.02 0.03 
Alkaliphilus metalliredigens 0.05 0.03 0.05 0.15 0.23 
Alkaliphilus oremlandii 0.03 0.03 0.04 0.10 0.14 
Allochromatium vinosum 0.18 0.00 0.00 0.01 0.03 
Allomyces macrogynus 0.00 0.00 0.00 0.00 0.00 
Alteromonadales bacterium TW-7 0.01 0.00 0.00 0.00 0.01 
Alteromonas macleodii 0.03 0.00 0.00 0.01 0.02 
Amborella trichopoda 0.00 0.00 0.00 0.00 0.00 
Aminobacterium colombiense 0.02 0.00 0.00 0.01 0.02 
Aminomonas paucivorans 0.01 0.00 0.00 0.00 0.02 
Ammonifex degensii 0.05 0.00 0.00 0.01 0.03 
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Amycolatopsis mediterranei 0.02 0.04 0.04 0.04 0.04 
Anabaena azollae 0.01 0.00 0.00 0.00 0.01 
Anabaena variabilis 0.06 0.00 0.01 0.01 0.04 
Anaerobaculum hydrogeniformans 0.02 0.00 0.00 0.00 0.02 
Anaerococcus hydrogenalis 0.00 0.00 0.00 0.00 0.00 
Anaerococcus lactolyticus 0.00 0.00 0.00 0.00 0.00 
Anaerococcus prevotii 0.01 0.00 0.00 0.01 0.01 
Anaerococcus tetradius 0.00 0.00 0.00 0.00 0.00 
Anaerococcus vaginalis 0.00 0.00 0.00 0.00 0.00 
Anaerofustis stercorihominis 0.01 0.00 0.00 0.01 0.01 
Anaeromyxobacter dehalogenans 0.16 0.01 0.01 0.08 0.22 
Anaeromyxobacter sp. Fw109-5 0.13 0.01 0.01 0.06 0.15 
Anaeromyxobacter sp. K 0.02 0.00 0.00 0.01 0.03 
Anaerostipes caccae 0.00 0.00 0.00 0.01 0.02 
Anaerotruncus colihominis 0.01 0.00 0.00 0.01 0.03 
Anaplasma centrale 0.00 0.00 0.00 0.00 0.00 
Anaplasma marginale 0.00 0.00 0.00 0.00 0.00 
Angiopteris evecta 0.00 0.00 0.00 0.00 0.00 
Anguillid herpesvirus 1 0.00 0.00 0.00 0.00 0.00 
Anopheles gambiae 0.00 0.00 0.00 0.00 0.01 
Anoxybacillus flavithermus 0.01 0.35 0.49 0.04 0.02 
Anthoceros formosae 0.00 0.00 0.00 0.00 0.00 
Apis mellifera 0.00 0.00 0.00 0.00 0.00 
Aquifex aeolicus 0.06 0.00 0.00 0.01 0.04 
Arabidopsis lyrata 0.00 0.00 0.00 0.00 0.00 
Arabidopsis thaliana 0.02 0.00 0.00 0.01 0.02 
Arcanobacterium haemolyticum 0.00 0.00 0.00 0.00 0.01 
Archaeoglobus fulgidus 0.04 0.00 0.01 0.01 0.02 
Archaeoglobus profundus 0.01 0.00 0.00 0.00 0.00 
Arcobacter butzleri 0.04 0.00 0.00 0.01 0.02 
Arcobacter nitrofigilis 0.03 0.00 0.00 0.01 0.01 
Aromatoleum aromaticum 1.76 0.01 0.13 0.17 0.10 
Arthrobacter arilaitensis 0.00 0.01 0.01 0.01 0.01 
Arthrobacter aurescens 0.02 0.07 0.07 0.06 0.06 
Arthrobacter chlorophenolicus 0.01 0.02 0.03 0.02 0.02 
Arthrobacter nitroguajacolicus 0.00 0.00 0.00 0.00 0.00 
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Arthrobacter sp. AK-1 0.00 0.00 0.00 0.00 0.00 
Arthrobacter sp. Chr15 0.00 0.00 0.00 0.00 0.00 
Arthrobacter sp. FB24 0.02 0.07 0.07 0.07 0.06 
Arthroderma benhamiae 0.00 0.00 0.00 0.00 0.00 
Arthroderma gypseum 0.00 0.00 0.00 0.00 0.00 
Arthroderma otae 0.00 0.00 0.00 0.00 0.00 
Arthrospira maxima 0.02 0.00 0.00 0.00 0.01 
Arthrospira platensis 0.01 0.00 0.00 0.00 0.00 
Aspergillus clavatus 0.00 0.00 0.00 0.00 0.00 
Aspergillus flavus 0.00 0.00 0.00 0.00 0.00 
Aspergillus niger 0.00 0.00 0.00 0.00 0.00 
Aspergillus oryzae 0.00 0.00 0.00 0.00 0.00 
Aspergillus terreus 0.00 0.00 0.00 0.00 0.00 
Aster yellows witches'-broom 
phytoplasma 

0.00 0.00 0.00 0.00 0.00 

Asticcacaulis excentricus 0.02 0.00 0.00 0.01 0.01 
Atopobium parvulum 0.01 0.00 0.00 0.00 0.02 
Atopobium rimae 0.00 0.00 0.00 0.00 0.00 
Atopobium vaginae 0.00 0.00 0.00 0.00 0.01 
Aurantimonas manganoxydans 0.04 0.00 0.00 0.00 0.01 
Aureococcus anophagefferens 0.00 0.00 0.00 0.00 0.00 
Aureoumbra lagunensis 0.00 0.00 0.00 0.00 0.00 
Azoarcus sp. BH72 1.60 0.01 0.09 0.13 0.08 
Azorhizobium caulinodans 0.07 0.00 0.01 0.01 0.02 
Azospirillum phage Cd 0.00 0.00 0.00 0.00 0.00 
Azospirillum sp. B510 0.08 0.00 0.01 0.02 0.03 
Azotobacter vinelandii 0.11 0.00 0.01 0.02 0.02 
Babesia bovis 0.00 0.00 0.00 0.00 0.00 
Bacillus amyloliquefaciens 0.01 0.27 0.37 0.04 0.04 
Bacillus anthracis 0.01 0.16 0.20 0.02 0.01 
Bacillus atrophaeus 0.00 0.08 0.12 0.01 0.01 
Bacillus cellulosilyticus 0.01 0.13 0.18 0.02 0.02 
Bacillus cereus 0.04 1.24 1.43 0.13 0.09 
Bacillus clausii 0.02 0.17 0.24 0.03 0.04 
Bacillus coagulans 0.01 0.14 0.20 0.02 0.01 
Bacillus coahuilensis 0.00 0.12 0.16 0.01 0.01 
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Bacillus cytotoxicus 0.01 0.43 0.50 0.04 0.02 
Bacillus halodurans 0.03 0.30 0.42 0.05 0.05 
Bacillus licheniformis 0.02 0.38 0.54 0.05 0.04 
Bacillus megaterium 0.01 0.44 0.62 0.05 0.03 
Bacillus methanolicus 0.00 0.00 0.00 0.00 0.00 
Bacillus mycoides 0.00 0.19 0.19 0.01 0.01 
Bacillus phage 0305phi8-36 0.00 0.00 0.00 0.00 0.00 
Bacillus phage BCJA1c 0.00 0.00 0.00 0.00 0.00 
Bacillus phage IEBH 0.00 0.00 0.00 0.00 0.00 
Bacillus phage SPO1 0.00 0.00 0.00 0.00 0.00 
Bacillus phage SPP1 0.00 0.00 0.00 0.00 0.00 
Bacillus phage SPbeta 0.00 0.00 0.00 0.00 0.00 
Bacillus phage TP21-L 0.00 0.00 0.00 0.00 0.00 
Bacillus phage phi105 0.00 0.00 0.00 0.00 0.00 
Bacillus pseudofirmus 0.01 0.14 0.20 0.02 0.02 
Bacillus pseudomycoides 0.00 0.10 0.10 0.01 0.00 
Bacillus pumilus 0.02 0.30 0.43 0.03 0.03 
Bacillus selenitireducens 0.01 0.07 0.10 0.01 0.02 
Bacillus sp. B14905 0.01 0.36 0.53 0.04 0.02 
Bacillus sp. BS-01 0.00 0.00 0.00 0.00 0.00 
Bacillus sp. BS-02 0.00 0.00 0.00 0.00 0.00 
Bacillus sp. NRRL B-14911 0.01 1.74 2.45 0.14 0.03 
Bacillus sp. SG-1 0.01 0.36 0.51 0.03 0.01 
Bacillus sp. m3-13 0.00 0.23 0.33 0.02 0.01 
Bacillus subtilis 0.03 0.70 0.97 0.09 0.08 
Bacillus thuringiensis 0.02 0.54 0.65 0.06 0.05 
Bacillus tusciae 0.03 0.01 0.02 0.01 0.03 
Bacillus virus 1 0.00 0.00 0.00 0.00 0.00 
Bacillus weihenstephanensis 0.00 0.15 0.16 0.02 0.01 
Bacteroides caccae 0.00 0.00 0.00 0.01 0.03 
Bacteroides capillosus 0.01 0.00 0.00 0.01 0.03 
Bacteroides cellulosilyticus 0.01 0.00 0.00 0.03 0.07 
Bacteroides coprocola 0.00 0.00 0.00 0.03 0.06 
Bacteroides coprophilus 0.00 0.00 0.00 0.02 0.04 
Bacteroides dorei 0.00 0.00 0.00 0.03 0.05 
Bacteroides eggerthii 0.00 0.00 0.00 0.02 0.04 
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Bacteroides finegoldii 0.00 0.00 0.00 0.01 0.02 
Bacteroides fragilis 0.02 0.00 0.00 0.13 0.31 
Bacteroides intestinalis 0.00 0.00 0.00 0.03 0.06 
Bacteroides ovatus 0.00 0.00 0.00 0.02 0.04 
Bacteroides pectinophilus 0.00 0.00 0.00 0.00 0.01 
Bacteroides phage B40-8 0.00 0.00 0.00 0.00 0.00 
Bacteroides plebeius 0.00 0.00 0.00 0.03 0.06 
Bacteroides sp. 1_1_14 0.00 0.00 0.00 0.00 0.00 
Bacteroides sp. 1_1_6 0.01 0.00 0.00 0.07 0.16 
Bacteroides sp. 20_3 0.01 0.00 0.00 0.07 0.16 
Bacteroides sp. 2_1_16 0.01 0.00 0.00 0.03 0.08 
Bacteroides sp. 2_1_22 0.00 0.00 0.00 0.00 0.00 
Bacteroides sp. 2_1_33B 0.00 0.00 0.00 0.01 0.02 
Bacteroides sp. 2_1_7 0.00 0.00 0.00 0.03 0.06 
Bacteroides sp. 2_2_4 0.00 0.00 0.00 0.01 0.02 
Bacteroides sp. 3_1_19 0.00 0.00 0.00 0.02 0.04 
Bacteroides sp. 3_1_23 0.00 0.00 0.00 0.00 0.00 
Bacteroides sp. 3_1_33FAA 0.00 0.00 0.00 0.01 0.01 
Bacteroides sp. 3_2_5 0.00 0.00 0.00 0.01 0.02 
Bacteroides sp. 4_3_47FAA 0.01 0.00 0.00 0.05 0.10 
Bacteroides sp. 9_1_42FAA 0.00 0.00 0.00 0.01 0.02 
Bacteroides sp. D1 0.00 0.00 0.00 0.00 0.01 
Bacteroides sp. D2 0.00 0.00 0.00 0.02 0.05 
Bacteroides sp. D20 0.00 0.00 0.00 0.02 0.04 
Bacteroides sp. D22 0.00 0.00 0.00 0.00 0.01 
Bacteroides stercoris 0.00 0.00 0.00 0.01 0.04 
Bacteroides thetaiotaomicron 0.01 0.00 0.00 0.08 0.16 
Bacteroides uniformis 0.00 0.00 0.00 0.03 0.05 
Bacteroides vulgatus 0.01 0.00 0.00 0.08 0.16 
Bacteroides xylanisolvens 0.00 0.00 0.00 0.01 0.02 
Bacteroidetes oral taxon 274 0.01 0.00 0.00 0.03 0.08 
Bartonella bacilliformis 0.01 0.00 0.00 0.00 0.00 
Bartonella grahamii 0.00 0.00 0.00 0.00 0.00 
Bartonella henselae 0.01 0.00 0.00 0.00 0.00 
Bartonella quintana 0.00 0.00 0.00 0.00 0.00 
Bartonella tribocorum 0.00 0.00 0.00 0.00 0.00 



 
 

129 

Bathycoccus sp. RCC1105 virus BpV 0.00 0.00 0.00 0.00 0.00 
Bdellovibrio bacteriovorus 0.04 0.00 0.00 0.02 0.07 
Beggiatoa sp. PS 0.08 0.00 0.00 0.01 0.02 
Beggiatoa sp. SS 0.01 0.00 0.00 0.00 0.00 
Beijerinckia indica 0.03 0.00 0.00 0.00 0.01 
Bermanella marisrubri 0.02 0.00 0.00 0.00 0.00 
Beutenbergia cavernae 0.01 0.01 0.01 0.01 0.02 
Bifidobacterium adolescentis 0.00 0.00 0.00 0.01 0.01 
Bifidobacterium angulatum 0.00 0.00 0.00 0.00 0.00 
Bifidobacterium animalis 0.00 0.00 0.00 0.00 0.00 
Bifidobacterium bifidum 0.00 0.00 0.00 0.00 0.00 
Bifidobacterium breve 0.00 0.00 0.00 0.00 0.00 
Bifidobacterium catenulatum 0.00 0.00 0.00 0.00 0.00 
Bifidobacterium dentium 0.00 0.00 0.00 0.00 0.00 
Bifidobacterium gallicum 0.00 0.00 0.00 0.00 0.00 
Bifidobacterium longum 0.01 0.00 0.00 0.01 0.01 
Bifidobacterium pseudocatenulatum 0.00 0.00 0.00 0.00 0.00 
Bigelowiella natans 0.00 0.00 0.00 0.00 0.00 
Birmingham IncP-alpha plasmid 0.00 0.00 0.00 0.00 0.00 
Blastopirellula marina 0.05 0.00 0.00 0.01 0.03 
Blattabacterium sp. (Blattella 
germanica) 

0.00 0.00 0.00 0.00 0.01 

Blattabacterium sp. (Periplaneta 
americana) 

0.00 0.00 0.00 0.00 0.01 

Blautia hansenii 0.00 0.00 0.00 0.00 0.01 
Blautia hydrogenotrophica 0.00 0.00 0.00 0.01 0.02 
Bordetella avium 0.15 0.00 0.01 0.02 0.02 
Bordetella bronchiseptica 0.30 0.01 0.03 0.04 0.03 
Bordetella parapertussis 0.10 0.00 0.01 0.01 0.01 
Bordetella pertussis 0.12 0.00 0.01 0.01 0.01 
Bordetella petrii 0.21 0.01 0.02 0.03 0.02 
Bordetella phage BMP-1 0.00 0.00 0.00 0.00 0.00 
Bordetella phage BPP-1 0.00 0.00 0.00 0.00 0.01 
Borrelia afzelii 0.00 0.00 0.00 0.00 0.00 
Borrelia bavariensis 0.00 0.00 0.00 0.00 0.00 
Borrelia burgdorferi 0.00 0.00 0.00 0.00 0.01 
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Borrelia duttonii 0.00 0.00 0.00 0.00 0.00 
Borrelia garinii 0.00 0.00 0.00 0.00 0.00 
Borrelia hermsii 0.00 0.00 0.00 0.00 0.00 
Borrelia recurrentis 0.00 0.00 0.00 0.00 0.00 
Borrelia sp. SV1 0.00 0.00 0.00 0.00 0.00 
Borrelia spielmanii 0.00 0.00 0.00 0.00 0.00 
Borrelia turicatae 0.00 0.00 0.00 0.00 0.00 
Borrelia valaisiana 0.00 0.00 0.00 0.00 0.00 
Bos taurus 0.01 0.00 0.00 0.00 0.00 
Botryotinia fuckeliana 0.00 0.00 0.00 0.00 0.00 
Brachybacterium faecium 0.01 0.00 0.01 0.01 0.01 
Brachyspira hyodysenteriae 0.01 0.00 0.00 0.00 0.01 
Brachyspira murdochii 0.01 0.00 0.00 0.01 0.03 
Brachyspira pilosicoli 0.00 0.00 0.00 0.00 0.01 
Bradyrhizobium japonicum 0.18 0.02 0.03 0.04 0.05 
Bradyrhizobium sp. BTAi1 0.18 0.02 0.02 0.03 0.05 
Bradyrhizobium sp. ORS278 0.09 0.01 0.01 0.02 0.02 
Branchiostoma floridae 0.00 0.00 0.00 0.00 0.00 
Brevibacillus brevis 0.02 0.14 0.20 0.03 0.05 
Brevibacterium linens 0.01 0.03 0.02 0.03 0.02 
Brevibacterium mcbrellneri 0.00 0.00 0.00 0.00 0.00 
Brevundimonas sp. BAL3 0.03 0.00 0.00 0.01 0.01 
Brevundimonas subvibrioides 0.05 0.00 0.00 0.01 0.01 
Brucella abortus 0.01 0.00 0.00 0.00 0.00 
Brucella canis 0.00 0.00 0.00 0.00 0.00 
Brucella ceti 0.00 0.00 0.00 0.00 0.00 
Brucella melitensis 0.02 0.00 0.00 0.01 0.01 
Brucella microti 0.00 0.00 0.00 0.00 0.00 
Brucella neotomae 0.00 0.00 0.00 0.00 0.00 
Brucella ovis 0.00 0.00 0.00 0.00 0.00 
Brucella pinnipedialis 0.01 0.00 0.00 0.00 0.00 
Brucella sp. 83/13 0.00 0.00 0.00 0.00 0.00 
Brucella sp. BO1 0.00 0.00 0.00 0.00 0.00 
Brucella sp. BO2 0.00 0.00 0.00 0.00 0.00 
Brucella sp. F5/99 0.00 0.00 0.00 0.00 0.00 
Brucella sp. NF 2653 0.00 0.00 0.00 0.00 0.00 



 
 

131 

Brucella sp. NVSL 07-0026 0.00 0.00 0.00 0.00 0.00 
Brucella suis 0.01 0.00 0.00 0.00 0.01 
Brugia malayi 0.00 0.00 0.00 0.00 0.00 
Bryopsis hypnoides 0.00 0.00 0.00 0.00 0.00 
Buchnera aphidicola 0.02 0.00 0.00 0.00 0.01 
Bulleidia extructa 0.00 0.00 0.00 0.01 0.01 
Burkholderia ambifaria 0.25 0.01 0.03 0.04 0.03 
Burkholderia cenocepacia 0.29 0.02 0.03 0.05 0.04 
Burkholderia cepacia 0.00 0.00 0.00 0.00 0.00 
Burkholderia dolosa 0.05 0.00 0.00 0.01 0.01 
Burkholderia glumae 0.10 0.00 0.01 0.01 0.01 
Burkholderia graminis 0.05 0.00 0.00 0.01 0.01 
Burkholderia mallei 0.02 0.00 0.00 0.01 0.01 
Burkholderia multivorans 0.16 0.00 0.02 0.03 0.02 
Burkholderia oklahomensis 0.04 0.00 0.00 0.00 0.00 
Burkholderia phage Bcep1 0.00 0.00 0.00 0.00 0.00 
Burkholderia phage Bcep176 0.00 0.00 0.00 0.00 0.00 
Burkholderia phage Bcep22 0.00 0.00 0.00 0.00 0.00 
Burkholderia phage Bcep781 0.00 0.00 0.00 0.00 0.00 
Burkholderia phage BcepB1A 0.00 0.00 0.00 0.00 0.00 
Burkholderia phage BcepC6B 0.00 0.00 0.00 0.00 0.00 
Burkholderia phage BcepGomr 0.00 0.00 0.00 0.00 0.00 
Burkholderia phage BcepIL02 0.00 0.00 0.00 0.00 0.00 
Burkholderia phage BcepMu 0.00 0.00 0.00 0.00 0.00 
Burkholderia phage BcepNY3 0.00 0.00 0.00 0.00 0.00 
Burkholderia phage BcepNazgul 0.00 0.00 0.00 0.00 0.00 
Burkholderia phage KS9 0.00 0.00 0.00 0.00 0.00 
Burkholderia phage phi1026b 0.00 0.00 0.00 0.00 0.00 
Burkholderia phage phi52237 0.00 0.00 0.00 0.00 0.00 
Burkholderia phage phi644-2 0.00 0.00 0.00 0.00 0.00 
Burkholderia phage phiE125 0.00 0.00 0.00 0.00 0.00 
Burkholderia phage phiE202 0.00 0.00 0.00 0.00 0.00 
Burkholderia phage phiE255 0.00 0.00 0.00 0.00 0.00 
Burkholderia phymatum 0.20 0.00 0.02 0.02 0.03 
Burkholderia phytofirmans 0.08 0.00 0.01 0.01 0.01 
Burkholderia pseudomallei 0.47 0.01 0.04 0.06 0.06 
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Burkholderia rhizoxinica 0.07 0.00 0.00 0.01 0.01 
Burkholderia sp. 383 0.16 0.02 0.03 0.03 0.03 
Burkholderia sp. CCGE1001 0.04 0.00 0.00 0.00 0.00 
Burkholderia sp. CCGE1002 0.10 0.00 0.01 0.01 0.01 
Burkholderia sp. CCGE1003 0.08 0.00 0.01 0.01 0.01 
Burkholderia sp. Ch1-1 0.08 0.00 0.00 0.01 0.01 
Burkholderia sp. H160 0.07 0.00 0.01 0.01 0.01 
Burkholderia thailandensis 0.14 0.00 0.01 0.02 0.02 
Burkholderia ubonensis 0.03 0.00 0.00 0.00 0.00 
Burkholderia vietnamiensis 0.16 0.02 0.03 0.04 0.03 
Burkholderia xenovorans 0.36 0.05 0.07 0.08 0.06 
Burkholderiales bacterium 1_1_47 0.03 0.00 0.00 0.00 0.01 
Butyrivibrio crossotus 0.00 0.00 0.00 0.00 0.01 
Caenorhabditis briggsae 0.00 0.00 0.00 0.00 0.00 
Caenorhabditis elegans 0.01 0.00 0.00 0.00 0.01 
Caenorhabditis remanei 0.00 0.00 0.00 0.00 0.00 
Cafeteria roenbergensis 0.00 0.00 0.00 0.00 0.00 
Cafeteria roenbergensis virus BV-PW1 0.00 0.00 0.00 0.00 0.00 
Caldanaerobacter subterraneus 0.07 0.01 0.02 0.06 0.13 
Caldicellulosiruptor bescii 0.01 0.00 0.00 0.01 0.02 
Caldicellulosiruptor hydrothermalis 0.00 0.00 0.00 0.00 0.01 
Caldicellulosiruptor kristjanssonii 0.00 0.00 0.00 0.00 0.01 
Caldicellulosiruptor kronotskyensis 0.00 0.00 0.00 0.00 0.01 
Caldicellulosiruptor lactoaceticus 0.00 0.00 0.00 0.00 0.00 
Caldicellulosiruptor obsidiansis 0.00 0.00 0.00 0.00 0.01 
Caldicellulosiruptor owensensis 0.00 0.00 0.00 0.00 0.01 
Caldicellulosiruptor saccharolyticus 0.05 0.01 0.01 0.04 0.09 
Calditerrivibrio nitroreducens 0.03 0.00 0.00 0.01 0.04 
Caldivirga maquilingensis 0.01 0.00 0.00 0.00 0.00 
Callithrix jacchus 0.00 0.00 0.00 0.00 0.00 
Calyptogena okutanii thioautotrophic 
gill symbiont 

0.02 0.00 0.00 0.00 0.00 

Caminibacter mediatlanticus 0.01 0.00 0.00 0.00 0.01 
Campylobacter coli 0.00 0.00 0.00 0.00 0.00 
Campylobacter concisus 0.01 0.00 0.00 0.00 0.01 
Campylobacter curvus 0.01 0.00 0.00 0.00 0.01 
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Campylobacter fetus 0.02 0.01 0.01 0.00 0.01 
Campylobacter gracilis 0.01 0.00 0.00 0.00 0.00 
Campylobacter hominis 0.01 0.00 0.00 0.00 0.01 
Campylobacter jejuni 0.03 0.00 0.00 0.01 0.02 
Campylobacter lari 0.01 0.00 0.00 0.00 0.00 
Campylobacter rectus 0.00 0.00 0.00 0.00 0.00 
Campylobacter showae 0.00 0.00 0.00 0.00 0.00 
Campylobacter upsaliensis 0.01 0.00 0.00 0.00 0.00 
Campylobacterales bacterium GD 1 0.11 0.00 0.00 0.00 0.01 
Candida albicans 0.00 0.00 0.00 0.00 0.00 
Candida dubliniensis 0.00 0.00 0.00 0.00 0.00 
Candida glabrata 0.00 0.00 0.00 0.00 0.00 
Candida tropicalis 0.00 0.00 0.00 0.00 0.00 
Candidatus Accumulibacter phosphatis 1.44 0.00 0.02 0.11 0.08 
Candidatus Amoebophilus asiaticus 0.01 0.00 0.00 0.01 0.03 
Candidatus Azobacteroides 
pseudotrichonymphae 

0.01 0.00 0.00 0.03 0.06 

Candidatus Baumannia cicadellinicola 0.01 0.00 0.00 0.00 0.00 
Candidatus Blochmannia floridanus 0.00 0.00 0.00 0.00 0.00 
Candidatus Blochmannia 
pennsylvanicus 

0.00 0.00 0.00 0.00 0.00 

Candidatus Carsonella ruddii 0.00 0.00 0.00 0.00 0.00 
Candidatus Cloacamonas 
acidaminovorans 

0.02 0.00 0.00 0.01 0.04 

Candidatus Desulforudis audaxviator 0.05 0.00 0.00 0.01 0.04 
Candidatus Hamiltonella defensa 0.01 0.00 0.00 0.00 0.00 
Candidatus Hodgkinia cicadicola 0.00 0.00 0.00 0.00 0.00 
Candidatus Korarchaeum cryptofilum 0.01 0.00 0.00 0.00 0.01 
Candidatus Koribacter versatilis 0.14 0.01 0.02 0.06 0.16 
Candidatus Liberibacter asiaticus 0.00 0.00 0.00 0.00 0.00 
Candidatus Liberibacter solanacearum 0.00 0.00 0.00 0.00 0.00 
Candidatus Nitrospira defluvii 0.16 0.00 0.01 0.02 0.09 
Candidatus Pelagibacter sp. 
HTCC7211 

0.01 0.00 0.00 0.00 0.00 

Candidatus Pelagibacter ubique 0.02 0.00 0.00 0.00 0.01 
Candidatus Phytoplasma australiense 0.00 0.00 0.00 0.00 0.00 
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Candidatus Phytoplasma mali 0.00 0.00 0.00 0.00 0.00 
Candidatus Poribacteria sp. WGA-A3 0.03 0.00 0.00 0.00 0.01 
Candidatus Protochlamydia 
amoebophila 

0.02 0.00 0.00 0.00 0.01 

Candidatus Puniceispirillum marinum 0.01 0.00 0.00 0.00 0.01 
Candidatus Regiella insecticola 0.00 0.00 0.00 0.00 0.00 
Candidatus Riesia pediculicola 0.00 0.00 0.00 0.00 0.00 
Candidatus Ruthia magnifica 0.03 0.00 0.00 0.00 0.01 
Candidatus Solibacter usitatus 0.26 0.01 0.02 0.08 0.22 
Candidatus Sulcia muelleri 0.00 0.00 0.00 0.00 0.01 
Candidatus Zinderia insecticola 0.00 0.00 0.00 0.00 0.00 
Canis lupus 0.00 0.00 0.00 0.00 0.00 
Capnocytophaga gingivalis 0.00 0.00 0.00 0.01 0.03 
Capnocytophaga ochracea 0.01 0.00 0.00 0.02 0.07 
Capnocytophaga sputigena 0.00 0.00 0.00 0.01 0.02 
Carboxydothermus hydrogenoformans 0.09 0.02 0.03 0.03 0.09 
Cardiobacterium hominis 0.02 0.00 0.00 0.00 0.00 
Carica papaya 0.00 0.00 0.00 0.00 0.00 
Carnobacterium sp. AT7 0.00 0.01 0.01 0.00 0.01 
Catenibacterium mitsuokai 0.00 0.00 0.00 0.01 0.01 
Catenulispora acidiphila 0.02 0.03 0.03 0.04 0.05 
Catonella morbi 0.00 0.00 0.00 0.00 0.00 
Caulobacter segnis 0.04 0.00 0.00 0.01 0.01 
Caulobacter sp. K31 0.11 0.01 0.01 0.02 0.02 
Caulobacter vibrioides 0.16 0.01 0.01 0.02 0.03 
Cellulomonas flavigena 0.01 0.01 0.01 0.01 0.03 
Cellvibrio japonicus 0.07 0.00 0.01 0.02 0.03 
Cenarchaeum symbiosum 0.03 0.00 0.00 0.00 0.01 
Cercopithecine herpesvirus 9 0.00 0.00 0.00 0.00 0.00 
Chaetomium globosum 0.00 0.00 0.00 0.00 0.00 
Chaetosphaeridium globosum 0.00 0.00 0.00 0.00 0.00 
Chara vulgaris 0.00 0.00 0.00 0.00 0.00 
Chelativorans sp. BNC1 0.07 0.01 0.01 0.01 0.02 
Chitinophaga pinensis 0.04 0.00 0.01 0.11 0.23 
Chlamydia muridarum 0.00 0.00 0.00 0.00 0.00 
Chlamydia trachomatis 0.01 0.00 0.00 0.00 0.01 
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Chlamydomonas reinhardtii 0.00 0.00 0.00 0.00 0.01 
Chlamydophila abortus 0.00 0.00 0.00 0.00 0.00 
Chlamydophila caviae 0.00 0.00 0.00 0.00 0.00 
Chlamydophila felis 0.00 0.00 0.00 0.00 0.00 
Chlamydophila pneumoniae 0.00 0.00 0.00 0.00 0.00 
Chlamydophila psittaci 0.00 0.00 0.00 0.00 0.00 
Chlorella vulgaris 0.00 0.00 0.00 0.00 0.00 
Chlorobaculum parvum 0.02 0.00 0.00 0.01 0.03 
Chlorobaculum tepidum 0.06 0.00 0.00 0.02 0.06 
Chlorobium chlorochromatii 0.05 0.00 0.00 0.02 0.06 
Chlorobium ferrooxidans 0.03 0.00 0.00 0.01 0.03 
Chlorobium limicola 0.03 0.00 0.00 0.01 0.03 
Chlorobium phaeobacteroides 0.12 0.00 0.01 0.04 0.14 
Chlorobium phaeovibrioides 0.03 0.00 0.00 0.01 0.04 
Chloroflexus aggregans 0.05 0.00 0.01 0.01 0.03 
Chloroflexus aurantiacus 0.01 0.00 0.00 0.00 0.00 
Chloroflexus sp. Y-400-fl 0.07 0.00 0.01 0.01 0.03 
Chloroherpeton thalassium 0.05 0.00 0.00 0.02 0.06 
Chlorokybus atmophyticus 0.00 0.00 0.00 0.00 0.00 
Chromobacterium violaceum 0.54 0.01 0.38 0.45 0.06 
Chromohalobacter salexigens 0.07 0.00 0.01 0.01 0.02 
Chryseobacterium gleum 0.01 0.00 0.00 0.04 0.07 
Chrysodeixis chalcites 
nucleopolyhedrovirus 

0.00 0.00 0.00 0.00 0.00 

Chrysodidymus synuroideus 0.00 0.00 0.00 0.00 0.00 
Chthoniobacter flavus 0.09 0.00 0.00 0.02 0.06 
Ciona intestinalis 0.00 0.00 0.00 0.00 0.00 
Citreicella sp. SE45 0.02 0.00 0.00 0.00 0.00 
Citrobacter koseri 0.01 0.00 0.01 0.01 0.01 
Citrobacter rodentium 0.01 0.00 0.00 0.00 0.00 
Citrobacter sp. 30_2 0.00 0.00 0.00 0.00 0.00 
Citrobacter youngae 0.00 0.00 0.00 0.00 0.00 
Citromicrobium bathyomarinum 0.02 0.00 0.00 0.00 0.00 
Citrus sinensis 0.00 0.00 0.00 0.00 0.00 
Clavibacter michiganensis 0.01 0.04 0.04 0.03 0.04 
Clavibacter phage CMP1 0.00 0.00 0.00 0.00 0.00 
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Clavispora lusitaniae 0.00 0.00 0.00 0.00 0.00 
Clostridiales bacterium 1_7_47FAA 0.01 0.00 0.00 0.01 0.02 
Clostridiales genomosp. BVAB3 0.00 0.00 0.00 0.00 0.01 
Clostridium acetobutylicum 0.02 0.01 0.02 0.09 0.15 
Clostridium asparagiforme 0.01 0.00 0.00 0.01 0.02 
Clostridium bartlettii 0.01 0.00 0.01 0.02 0.02 
Clostridium beijerinckii 0.03 0.03 0.05 0.12 0.20 
Clostridium bolteae 0.01 0.00 0.00 0.01 0.02 
Clostridium botulinum 0.06 0.07 0.10 0.27 0.48 
Clostridium butyricum 0.01 0.00 0.01 0.02 0.03 
Clostridium carboxidivorans 0.01 0.01 0.02 0.13 0.19 
Clostridium cellulolyticum 0.02 0.01 0.02 0.05 0.38 
Clostridium cellulovorans 0.01 0.01 0.02 0.06 0.14 
Clostridium difficile 0.03 0.03 0.04 0.10 0.15 
Clostridium hathewayi 0.00 0.00 0.00 0.01 0.02 
Clostridium hiranonis 0.00 0.00 0.00 0.01 0.02 
Clostridium hylemonae 0.00 0.00 0.00 0.01 0.02 
Clostridium kluyveri 0.02 0.02 0.03 0.10 0.18 
Clostridium lentocellum 0.01 0.01 0.01 0.02 0.04 
Clostridium leptum 0.01 0.00 0.00 0.01 0.02 
Clostridium ljungdahlii 0.01 0.01 0.01 0.07 0.12 
Clostridium methylpentosum 0.01 0.00 0.00 0.01 0.02 
Clostridium nexile 0.00 0.00 0.00 0.00 0.01 
Clostridium novyi 0.02 0.01 0.02 0.08 0.14 
Clostridium papyrosolvens 0.01 0.01 0.01 0.02 0.19 
Clostridium perfringens 0.03 0.02 0.04 0.09 0.16 
Clostridium phage 39-O 0.00 0.00 0.00 0.00 0.00 
Clostridium phage D-1873 0.00 0.00 0.00 0.00 0.00 
Clostridium phage c-st 0.00 0.00 0.00 0.00 0.01 
Clostridium phage phi CD119 0.00 0.00 0.00 0.00 0.00 
Clostridium phage phiC2 0.00 0.00 0.00 0.00 0.00 
Clostridium phage phiCD27 0.00 0.00 0.00 0.00 0.00 
Clostridium phage phiCTP1 0.00 0.00 0.00 0.00 0.00 
Clostridium phytofermentans 0.01 0.02 0.03 0.05 0.13 
Clostridium proteoclasticum 0.01 0.00 0.00 0.01 0.03 
Clostridium ramosum 0.00 0.00 0.00 0.00 0.00 
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Clostridium saccharolyticum 0.01 0.01 0.01 0.03 0.06 
Clostridium scindens 0.00 0.00 0.00 0.00 0.01 
Clostridium sp. 7_2_43FAA 0.01 0.01 0.01 0.03 0.05 
Clostridium sp. HGF2 0.00 0.00 0.00 0.00 0.01 
Clostridium sp. L2-50 0.00 0.00 0.00 0.00 0.01 
Clostridium sp. M62/1 0.00 0.00 0.00 0.01 0.02 
Clostridium sp. MCF-1 0.00 0.00 0.00 0.00 0.00 
Clostridium sp. SS2/1 0.00 0.00 0.00 0.00 0.01 
Clostridium spiroforme 0.00 0.00 0.00 0.00 0.01 
Clostridium sporogenes 0.00 0.00 0.00 0.01 0.03 
Clostridium sticklandii 0.01 0.01 0.02 0.07 0.09 
Clostridium thermocellum 0.06 0.02 0.03 0.07 0.26 
Coccidioides immitis 0.00 0.00 0.00 0.00 0.00 
Coccidioides posadasii 0.00 0.00 0.00 0.00 0.00 
Cochliomyia hominivorax 0.00 0.00 0.00 0.00 0.00 
Collimonas fungivorans 0.00 0.00 0.00 0.00 0.00 
Collinsella aerofaciens 0.00 0.00 0.00 0.00 0.01 
Collinsella intestinalis 0.00 0.00 0.00 0.00 0.01 
Collinsella stercoris 0.00 0.00 0.00 0.00 0.01 
Colwellia psychrerythraea 0.05 0.00 0.01 0.01 0.03 
Comamonas sp. CNB-1 0.00 0.00 0.00 0.00 0.00 
Comamonas testosteroni 0.89 0.00 0.11 0.11 0.15 
Conexibacter woesei 0.04 0.04 0.04 0.04 0.04 
Congregibacter litoralis 0.04 0.00 0.00 0.01 0.01 
Coprinopsis cinerea 0.00 0.00 0.00 0.00 0.00 
Coprobacillus sp. D7 0.00 0.00 0.00 0.00 0.01 
Coprococcus comes 0.00 0.00 0.00 0.00 0.01 
Coprococcus eutactus 0.00 0.00 0.00 0.00 0.01 
Coprothermobacter proteolyticus 0.02 0.00 0.00 0.00 0.01 
Coraliomargarita akajimensis 0.02 0.00 0.00 0.01 0.03 
Corynebacterium accolens 0.00 0.00 0.00 0.00 0.00 
Corynebacterium ammoniagenes 0.00 0.00 0.00 0.00 0.00 
Corynebacterium amycolatum 0.00 0.01 0.00 0.00 0.00 
Corynebacterium aurimucosum 0.00 0.01 0.00 0.01 0.01 
Corynebacterium diphtheriae 0.01 0.03 0.03 0.03 0.03 
Corynebacterium efficiens 0.01 0.05 0.05 0.05 0.03 
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Corynebacterium genitalium 0.00 0.00 0.00 0.00 0.00 
Corynebacterium glucuronolyticum 0.00 0.00 0.00 0.00 0.00 
Corynebacterium glutamicum 0.01 0.08 0.08 0.07 0.05 
Corynebacterium jeikeium 0.01 0.03 0.02 0.02 0.02 
Corynebacterium kroppenstedtii 0.00 0.01 0.00 0.00 0.00 
Corynebacterium lipophiloflavum 0.00 0.00 0.00 0.00 0.00 
Corynebacterium matruchotii 0.00 0.00 0.00 0.00 0.00 
Corynebacterium phage P1201 0.00 0.01 0.01 0.01 0.00 
Corynebacterium pseudogenitalium 0.00 0.00 0.00 0.00 0.00 
Corynebacterium pseudotuberculosis 0.00 0.01 0.01 0.00 0.00 
Corynebacterium resistens 0.00 0.00 0.00 0.00 0.00 
Corynebacterium sp. L2-79-05 0.00 0.00 0.00 0.00 0.00 
Corynebacterium striatum 0.00 0.00 0.00 0.00 0.00 
Corynebacterium tuberculostearicum 0.00 0.00 0.00 0.00 0.00 
Corynebacterium urealyticum 0.00 0.01 0.01 0.01 0.01 
Coturnix japonica 0.00 0.00 0.00 0.00 0.00 
Coxiella burnetii 0.05 0.00 0.00 0.01 0.02 
Croceibacter atlanticus 0.01 0.00 0.00 0.03 0.07 
Crocosphaera watsonii 0.01 0.00 0.00 0.00 0.01 
Cronobacter sakazakii 0.02 0.00 0.00 0.01 0.01 
Cronobacter turicensis 0.00 0.00 0.00 0.00 0.00 
Cryptobacterium curtum 0.01 0.00 0.00 0.00 0.02 
Cryptococcus neoformans 0.00 0.00 0.00 0.00 0.00 
Cryptomeria japonica 0.00 0.00 0.00 0.00 0.00 
Cryptomonas paramecium 0.00 0.00 0.00 0.00 0.00 
Cryptosporidium hominis 0.00 0.00 0.00 0.00 0.00 
Cryptosporidium muris 0.00 0.00 0.00 0.00 0.00 
Cryptosporidium parvum 0.00 0.00 0.00 0.00 0.00 
Culex quinquefasciatus 0.00 0.00 0.00 0.00 0.00 
Cupriavidus metallidurans 0.70 0.01 0.07 0.09 0.06 
Cupriavidus necator 0.55 0.02 0.06 0.07 0.05 
Cupriavidus pinatubonensis 0.48 0.02 0.06 0.08 0.05 
Cupriavidus taiwanensis 0.13 0.00 0.01 0.02 0.01 
Cuscuta reflexa 0.00 0.00 0.00 0.00 0.00 
Cyanidioschyzon merolae 0.00 0.00 0.00 0.00 0.00 
Cyanidium caldarium 0.00 0.00 0.00 0.00 0.00 
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Cyanobium sp. PCC 7001 0.01 0.00 0.00 0.00 0.00 
Cyanophora paradoxa 0.00 0.00 0.00 0.00 0.00 
Cyanothece sp. ATCC 51142 0.02 0.00 0.00 0.01 0.02 
Cyanothece sp. CCY0110 0.01 0.00 0.00 0.00 0.01 
Cyanothece sp. PCC 7424 0.03 0.00 0.00 0.01 0.02 
Cyanothece sp. PCC 7425 0.05 0.00 0.00 0.01 0.03 
Cyanothece sp. PCC 7822 0.03 0.00 0.00 0.01 0.02 
Cyanothece sp. PCC 8801 0.01 0.00 0.00 0.00 0.01 
Cyanothece sp. PCC 8802 0.02 0.00 0.00 0.00 0.02 
Cycas taitungensis 0.00 0.00 0.00 0.00 0.00 
Cylindrospermopsis raciborskii 0.01 0.00 0.00 0.00 0.01 
Cytophaga hutchinsonii 0.05 0.00 0.01 0.09 0.23 
Danio rerio 0.00 0.00 0.00 0.00 0.00 
Daucus carota 0.00 0.00 0.00 0.00 0.00 
Debaryomyces hansenii 0.00 0.00 0.00 0.00 0.00 
Dechloromonas aromatica 2.75 0.03 0.10 0.85 0.21 
Deferribacter desulfuricans 0.04 0.00 0.00 0.01 0.05 
Deftia phage phiW-14 0.00 0.00 0.00 0.00 0.00 
Dehalococcoides ethenogenes 0.12 0.00 0.00 0.01 0.02 
Dehalococcoides sp. BAV1 0.11 0.00 0.00 0.00 0.01 
Dehalococcoides sp. CBDB1 0.13 0.00 0.00 0.01 0.02 
Dehalococcoides sp. GT 0.04 0.00 0.00 0.00 0.00 
Dehalococcoides sp. VS 0.05 0.00 0.00 0.00 0.01 
Dehalogenimonas lykanthroporepellens 0.11 0.00 0.00 0.01 0.02 
Deinococcus deserti 0.02 0.00 0.00 0.01 0.01 
Deinococcus geothermalis 0.04 0.01 0.01 0.01 0.03 
Deinococcus radiodurans 0.02 0.01 0.01 0.02 0.03 
Delftia acidovorans 1.39 0.01 0.17 0.18 0.12 
Denitrovibrio acetiphilus 0.04 0.00 0.01 0.02 0.05 
Dermacoccus sp. Ellin185 0.00 0.00 0.00 0.00 0.01 
Desulfarculus baarsii 0.07 0.00 0.00 0.01 0.06 
Desulfatibacillum alkenivorans 0.18 0.00 0.01 0.03 0.20 
Desulfitobacterium hafniense 0.11 0.08 0.12 0.10 0.26 
Desulfobacterium autotrophicum 0.10 0.00 0.00 0.02 0.14 
Desulfococcus oleovorans 0.15 0.00 0.00 0.03 0.19 
Desulfohalobium retbaense 0.04 0.00 0.00 0.02 0.04 
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Desulfomicrobium baculatum 0.09 0.00 0.00 0.04 0.08 
Desulfonatronospira thiodismutans 0.04 0.00 0.00 0.01 0.03 
Desulfotalea psychrophila 0.13 0.00 0.00 0.03 0.12 
Desulfotomaculum acetoxidans 0.05 0.01 0.02 0.02 0.08 
Desulfotomaculum reducens 0.08 0.05 0.08 0.04 0.12 
Desulfovibrio aespoeensis 0.03 0.00 0.00 0.02 0.04 
Desulfovibrio desulfuricans 0.09 0.01 0.01 0.06 0.10 
Desulfovibrio fructosovorans 0.03 0.00 0.00 0.03 0.04 
Desulfovibrio magneticus 0.06 0.00 0.00 0.05 0.07 
Desulfovibrio piger 0.01 0.00 0.00 0.00 0.01 
Desulfovibrio salexigens 0.04 0.00 0.00 0.02 0.04 
Desulfovibrio sp. 3_1_syn3 0.01 0.00 0.00 0.00 0.01 
Desulfovibrio sp. FW1012B 0.04 0.00 0.00 0.04 0.04 
Desulfovibrio vulgaris 0.13 0.01 0.01 0.08 0.16 
Desulfurispirillum indicum 0.04 0.00 0.00 0.01 0.05 
Desulfurivibrio alkaliphilus 0.20 0.00 0.00 0.02 0.12 
Desulfurococcus kamchatkensis 0.00 0.00 0.00 0.00 0.00 
Desulfuromonas acetoxidans 0.07 0.00 0.00 0.05 0.20 
Dethiobacter alkaliphilus 0.03 0.01 0.01 0.01 0.04 
Dethiosulfovibrio peptidovorans 0.02 0.00 0.00 0.01 0.03 
Dialister invisus 0.01 0.00 0.00 0.00 0.01 
Dialister micraerophilus 0.00 0.00 0.00 0.00 0.00 
Dichelobacter nodosus 0.02 0.00 0.00 0.00 0.01 
Dickeya dadantii 0.04 0.00 0.01 0.01 0.02 
Dickeya zeae 0.01 0.00 0.00 0.00 0.00 
Dictyoglomus thermophilum 0.04 0.00 0.00 0.01 0.02 
Dictyoglomus turgidum 0.03 0.00 0.00 0.01 0.02 
Dictyostelium citrinum 0.00 0.00 0.00 0.00 0.00 
Dictyostelium discoideum 0.01 0.00 0.00 0.01 0.02 
Dinoroseobacter shibae 0.07 0.00 0.00 0.00 0.01 
Dokdonia donghaensis 0.01 0.00 0.00 0.02 0.05 
Dorea formicigenerans 0.00 0.00 0.00 0.00 0.01 
Dorea longicatena 0.00 0.00 0.00 0.00 0.01 
Drosophila ananassae 0.00 0.00 0.00 0.00 0.00 
Drosophila erecta 0.00 0.00 0.00 0.00 0.00 
Drosophila grimshawi 0.00 0.00 0.00 0.00 0.00 
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Drosophila melanogaster 0.00 0.00 0.00 0.00 0.00 
Drosophila mojavensis 0.00 0.00 0.00 0.00 0.00 
Drosophila persimilis 0.00 0.00 0.00 0.00 0.00 
Drosophila pseudoobscura 0.00 0.00 0.00 0.00 0.00 
Drosophila sechellia 0.00 0.00 0.00 0.00 0.00 
Drosophila simulans 0.00 0.00 0.00 0.00 0.00 
Drosophila virilis 0.00 0.00 0.00 0.00 0.00 
Drosophila willistoni 0.00 0.00 0.00 0.00 0.00 
Drosophila yakuba 0.00 0.00 0.00 0.00 0.00 
Durinskia baltica 0.00 0.00 0.00 0.00 0.00 
Dyadobacter fermentans 0.04 0.00 0.01 0.10 0.20 
Ectocarpus siliculosus 0.00 0.00 0.00 0.00 0.00 
Edwardsiella ictaluri 0.01 0.00 0.00 0.00 0.01 
Edwardsiella tarda 0.02 0.00 0.00 0.00 0.01 
Eggerthella lenta 0.01 0.00 0.00 0.01 0.04 
Ehrlichia canis 0.00 0.00 0.00 0.00 0.00 
Ehrlichia chaffeensis 0.00 0.00 0.00 0.00 0.00 
Ehrlichia ruminantium 0.00 0.00 0.00 0.00 0.00 
Eikenella corrodens 0.03 0.00 0.00 0.00 0.00 
Eimeria tenella 0.00 0.00 0.00 0.00 0.00 
Elusimicrobium minutum 0.03 0.00 0.00 0.01 0.14 
Emericella nidulans 0.00 0.00 0.00 0.00 0.00 
Emiliania huxleyi 0.00 0.00 0.00 0.00 0.00 
Emiliania huxleyi virus 86 0.00 0.00 0.00 0.00 0.00 
Encephalitozoon cuniculi 0.00 0.00 0.00 0.00 0.00 
Encephalitozoon intestinalis 0.00 0.00 0.00 0.00 0.00 
Endoriftia persephone 0.06 0.00 0.00 0.00 0.01 
Endosymbiont phage APSE-1 0.00 0.00 0.00 0.00 0.00 
Enhydrobacter aerosaccus 0.01 0.00 0.00 0.00 0.00 
Entamoeba dispar 0.00 0.00 0.00 0.00 0.00 
Entamoeba histolytica 0.00 0.00 0.00 0.00 0.00 
Enterobacter aerogenes 0.00 0.00 0.00 0.00 0.00 
Enterobacter cancerogenus 0.00 0.00 0.00 0.00 0.00 
Enterobacter cloacae 0.03 0.01 0.01 0.01 0.01 
Enterobacter sp. 638 0.02 0.00 0.01 0.01 0.01 
Enterobacter sp. RFL1396 0.00 0.00 0.00 0.00 0.00 
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Enterobacteria phage 13a 0.00 0.00 0.00 0.00 0.00 
Enterobacteria phage BA14 0.00 0.00 0.00 0.00 0.00 
Enterobacteria phage CC31 0.00 0.00 0.00 0.00 0.00 
Enterobacteria phage ES18 0.00 0.00 0.00 0.00 0.00 
Enterobacteria phage Era103 0.00 0.00 0.00 0.00 0.00 
Enterobacteria phage Fels-2 0.00 0.00 0.00 0.00 0.00 
Enterobacteria phage HK022 0.00 0.00 0.00 0.00 0.00 
Enterobacteria phage HK97 0.00 0.00 0.00 0.00 0.00 
Enterobacteria phage JSE 0.00 0.00 0.00 0.00 0.00 
Enterobacteria phage K1E 0.00 0.00 0.00 0.00 0.00 
Enterobacteria phage LKA1 0.00 0.00 0.00 0.00 0.00 
Enterobacteria phage Min27 0.00 0.00 0.00 0.00 0.00 
Enterobacteria phage N15 0.00 0.00 0.00 0.00 0.00 
Enterobacteria phage N4 0.00 0.00 0.00 0.00 0.00 
Enterobacteria phage P1 0.00 0.00 0.00 0.00 0.00 
Enterobacteria phage P2 0.00 0.00 0.00 0.00 0.00 
Enterobacteria phage PsP3 0.00 0.00 0.00 0.00 0.00 
Enterobacteria phage SP6 0.00 0.00 0.00 0.00 0.00 
Enterobacteria phage T3 0.00 0.00 0.00 0.00 0.00 
Enterobacteria phage T5 0.00 0.00 0.00 0.00 0.00 
Enterobacteria phage T7 0.00 0.00 0.00 0.00 0.00 
Enterobacteria phage lambda 0.00 0.00 0.00 0.00 0.00 
Enterobacteria phage phiEcoM-GJ1 0.00 0.00 0.00 0.00 0.00 
Enterobacteria phage phiP27 0.00 0.00 0.00 0.00 0.00 
Enterobacteria phage vB_EcoM-VR7 0.00 0.00 0.00 0.00 0.00 
Enterococcus casseliflavus 0.00 0.01 0.01 0.00 0.01 
Enterococcus faecalis 0.01 0.04 0.06 0.01 0.02 
Enterococcus faecium 0.00 0.02 0.03 0.01 0.02 
Enterococcus gallinarum 0.00 0.00 0.00 0.00 0.00 
Enterococcus italicus 0.00 0.00 0.00 0.00 0.00 
Enterococcus phage phiFL2A 0.00 0.00 0.00 0.00 0.00 
Enterococcus phage phiFL3A 0.00 0.00 0.00 0.00 0.00 
Enterocytozoon bieneusi 0.00 0.00 0.00 0.00 0.00 
Ephedra equisetina 0.00 0.00 0.00 0.00 0.00 
Epulopiscium sp. 'N.t. morphotype B' 0.00 0.00 0.00 0.00 0.01 
Equisetum arvense 0.00 0.00 0.00 0.00 0.00 
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Equus caballus 0.00 0.00 0.00 0.00 0.00 
Eremococcus coleocola 0.00 0.00 0.00 0.00 0.00 
Eremothecium gossypii 0.00 0.00 0.00 0.00 0.00 
Erodium texanum 0.00 0.00 0.00 0.00 0.00 
Erwinia amylovora 0.00 0.00 0.00 0.00 0.00 
Erwinia billingiae 0.01 0.00 0.00 0.00 0.00 
Erwinia pyrifoliae 0.00 0.00 0.00 0.00 0.00 
Erwinia sp. Ejp 556 0.00 0.00 0.00 0.00 0.00 
Erwinia tasmaniensis 0.01 0.00 0.00 0.00 0.00 
Erysipelothrix rhusiopathiae 0.00 0.00 0.00 0.01 0.02 
Erysipelotrichaceae bacterium 3_1_53 0.00 0.00 0.00 0.01 0.01 
Erysipelotrichaceae bacterium 
5_2_54FAA 

0.00 0.00 0.00 0.01 0.02 

Erythrobacter litoralis 0.09 0.01 0.01 0.01 0.02 
Erythrobacter sp. NAP1 0.05 0.00 0.00 0.00 0.01 
Erythrobacter sp. SD-21 0.04 0.00 0.00 0.00 0.00 
Escherichia albertii 0.00 0.00 0.00 0.00 0.00 
Escherichia coli 0.10 0.02 0.03 0.04 0.07 
Escherichia fergusonii 0.00 0.00 0.00 0.00 0.00 
Escherichia phage phiV10 0.00 0.00 0.00 0.00 0.00 
Escherichia phage rv5 0.00 0.00 0.00 0.00 0.00 
Escherichia sp. 1_1_43 0.00 0.00 0.00 0.00 0.00 
Escherichia sp. 3_2_53FAA 0.00 0.00 0.00 0.00 0.00 
Escherichia sp. 4_1_40B 0.00 0.00 0.00 0.00 0.00 
Ethanoligenens harbinense 0.01 0.00 0.01 0.01 0.04 
Eubacterium biforme 0.00 0.00 0.00 0.01 0.01 
Eubacterium cellulosolvens 0.00 0.00 0.00 0.00 0.01 
Eubacterium dolichum 0.00 0.00 0.00 0.01 0.02 
Eubacterium eligens 0.01 0.00 0.00 0.01 0.02 
Eubacterium hallii 0.00 0.00 0.00 0.00 0.01 
Eubacterium limosum 0.01 0.01 0.01 0.02 0.04 
Eubacterium rectale 0.01 0.00 0.00 0.01 0.03 
Eubacterium saburreum 0.00 0.00 0.00 0.00 0.01 
Eubacterium saphenum 0.00 0.00 0.00 0.00 0.01 
Eubacterium siraeum 0.00 0.00 0.00 0.00 0.01 
Eubacterium ventriosum 0.00 0.00 0.00 0.00 0.01 
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Eubacterium yurii 0.00 0.00 0.00 0.01 0.01 
Euglena gracilis 0.00 0.00 0.00 0.00 0.00 
Euglena longa 0.00 0.00 0.00 0.00 0.00 
Exiguobacterium sibiricum 0.01 0.07 0.09 0.01 0.02 
Exiguobacterium sp. AT1b 0.01 0.03 0.04 0.01 0.02 
Faecalibacterium prausnitzii 0.01 0.00 0.00 0.01 0.02 
Ferrimonas balearica 0.02 0.00 0.00 0.01 0.01 
Ferroglobus placidus 0.02 0.00 0.00 0.00 0.01 
Ferroplasma acidarmanus 0.00 0.00 0.00 0.00 0.00 
Fervidobacterium nodosum 0.02 0.00 0.00 0.01 0.04 
Fibrobacter succinogenes 0.01 0.00 0.00 0.01 0.02 
Filifactor alocis 0.00 0.00 0.00 0.01 0.01 
Finegoldia magna 0.01 0.00 0.00 0.01 0.02 
Flavobacteria bacterium BAL38 0.01 0.00 0.01 0.02 0.04 
Flavobacteria bacterium BBFL7 0.01 0.00 0.00 0.02 0.05 
Flavobacteria bacterium MS024-2A 0.00 0.00 0.00 0.01 0.02 
Flavobacteria bacterium MS024-3C 0.00 0.00 0.00 0.01 0.02 
Flavobacteriaceae bacterium 3519-10 0.01 0.00 0.00 0.03 0.06 
Flavobacteriales bacterium ALC-1 0.00 0.00 0.00 0.01 0.03 
Flavobacterium johnsoniae 0.04 0.00 0.06 0.15 0.28 
Flavobacterium phage 11b 0.00 0.00 0.00 0.00 0.00 
Flavobacterium psychrophilum 0.02 0.00 0.02 0.05 0.13 
Floydiella terrestris 0.00 0.00 0.00 0.00 0.00 
Fluoribacter dumoffii 0.00 0.00 0.00 0.00 0.00 
Francisella novicida 0.01 0.00 0.00 0.00 0.01 
Francisella philomiragia 0.01 0.00 0.00 0.00 0.01 
Francisella tularensis 0.02 0.00 0.00 0.00 0.01 
Frankia alni 0.02 0.12 0.12 0.13 0.09 
Frankia sp. CcI3 0.03 0.18 0.16 0.17 0.11 
Frankia sp. EAN1pec 0.02 0.08 0.07 0.08 0.07 
Frankia sp. EUN1f 0.01 0.01 0.01 0.02 0.02 
Frankia sp. EuI1c 0.02 0.01 0.01 0.01 0.02 
Frankia symbiont of Datisca glomerata 0.01 0.01 0.01 0.01 0.02 
Fucus vesiculosus 0.00 0.00 0.00 0.00 0.00 
Fulvimarina pelagi 0.01 0.00 0.00 0.00 0.00 
Fusobacterium gonidiaformans 0.00 0.00 0.00 0.00 0.00 
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Fusobacterium mortiferum 0.01 0.00 0.00 0.01 0.01 
Fusobacterium nucleatum 0.02 0.00 0.00 0.02 0.05 
Fusobacterium periodonticum 0.00 0.00 0.00 0.00 0.00 
Fusobacterium sp. 1_1_41FAA 0.00 0.00 0.00 0.00 0.00 
Fusobacterium sp. 2_1_31 0.00 0.00 0.00 0.00 0.00 
Fusobacterium sp. 3_1_27 0.00 0.00 0.00 0.00 0.00 
Fusobacterium sp. 3_1_33 0.00 0.00 0.00 0.00 0.00 
Fusobacterium sp. 3_1_36A2 0.00 0.00 0.00 0.00 0.00 
Fusobacterium sp. 3_1_5R 0.00 0.00 0.00 0.00 0.01 
Fusobacterium sp. 4_1_13 0.00 0.00 0.00 0.00 0.00 
Fusobacterium sp. 7_1 0.00 0.00 0.00 0.00 0.00 
Fusobacterium sp. D11 0.00 0.00 0.00 0.00 0.00 
Fusobacterium sp. D12 0.00 0.00 0.00 0.00 0.00 
Fusobacterium ulcerans 0.00 0.00 0.00 0.01 0.01 
Fusobacterium varium 0.00 0.00 0.00 0.01 0.01 
Gallionella capsiferriformans 0.95 0.00 0.01 0.03 0.03 
Gallus gallus 0.00 0.00 0.00 0.00 0.00 
Gardnerella vaginalis 0.00 0.00 0.00 0.00 0.00 
Gemella haemolysans 0.00 0.00 0.00 0.00 0.00 
Gemmata obscuriglobus 0.04 0.00 0.00 0.01 0.04 
Gemmatimonas aurantiaca 0.11 0.00 0.01 0.03 0.16 
Geobacillus kaustophilus 0.03 0.34 0.48 0.04 0.04 
Geobacillus phage GBSV1 0.00 0.00 0.00 0.00 0.00 
Geobacillus sp. C56-T3 0.00 0.03 0.04 0.00 0.01 
Geobacillus sp. G11MC16 0.02 0.22 0.32 0.03 0.02 
Geobacillus sp. WCH70 0.01 0.23 0.34 0.02 0.01 
Geobacillus sp. Y4.1MC1 0.01 0.12 0.17 0.01 0.01 
Geobacillus sp. Y412MC52 0.01 0.11 0.15 0.01 0.01 
Geobacillus sp. Y412MC61 0.00 0.00 0.00 0.00 0.00 
Geobacillus stearothermophilus 0.00 0.00 0.00 0.00 0.00 
Geobacillus thermodenitrificans 0.02 0.20 0.30 0.03 0.02 
Geobacillus thermoglucosidasius 0.01 0.12 0.17 0.01 0.01 
Geobacillus virus E2 0.00 0.00 0.00 0.00 0.00 
Geobacter bemidjiensis 0.12 0.00 0.00 0.64 1.34 
Geobacter lovleyi 0.11 0.00 0.00 0.42 1.11 
Geobacter metallireducens 0.25 0.00 0.01 0.85 2.43 
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Geobacter sp. FRC-32 0.12 0.00 0.00 0.48 1.60 
Geobacter sp. M18 0.10 0.00 0.00 0.55 1.17 
Geobacter sp. M21 0.05 0.00 0.00 0.25 0.54 
Geobacter sulfurreducens 0.20 0.00 0.01 0.80 2.56 
Geobacter uraniireducens 0.56 0.01 0.01 1.79 11.88 
Geodermatophilus obscurus 0.02 0.05 0.05 0.05 0.04 
Giardia intestinalis 0.00 0.00 0.00 0.00 0.00 
Gibberella zeae 0.00 0.00 0.00 0.00 0.01 
Glaciecola sp. HTCC2999 0.00 0.00 0.00 0.00 0.00 
Gloeobacter violaceus 0.06 0.01 0.01 0.02 0.05 
Gluconacetobacter diazotrophicus 0.02 0.00 0.00 0.00 0.01 
Gluconacetobacter hansenii 0.01 0.00 0.00 0.00 0.00 
Gluconacetobacter xylinus 0.00 0.00 0.00 0.00 0.00 
Gluconobacter oxydans 0.02 0.00 0.00 0.00 0.01 
Glycine max 0.00 0.00 0.00 0.00 0.00 
Gnetum parvifolium 0.00 0.00 0.00 0.00 0.00 
Gordonia bronchialis 0.01 0.25 0.21 0.21 0.12 
Gordonia westfalica 0.00 0.00 0.00 0.00 0.00 
Gracilaria tenuistipitata 0.00 0.00 0.00 0.00 0.00 
Gramella forsetii 0.03 0.00 0.01 0.07 0.18 
Granulibacter bethesdensis 0.04 0.00 0.00 0.01 0.01 
Granulicatella adiacens 0.00 0.00 0.00 0.00 0.00 
Granulicatella elegans 0.00 0.00 0.00 0.00 0.00 
Grimontia hollisae 0.02 0.00 0.00 0.00 0.00 
Guillardia theta 0.00 0.00 0.00 0.00 0.00 
Haemophilus ducreyi 0.01 0.00 0.00 0.00 0.00 
Haemophilus influenzae 0.03 0.00 0.01 0.01 0.02 
Haemophilus parasuis 0.01 0.00 0.00 0.00 0.01 
Haemophilus phage Aaphi23 0.00 0.00 0.00 0.00 0.00 
Haemophilus phage HP1 0.00 0.00 0.00 0.00 0.00 
Haemophilus phage HP2 0.00 0.00 0.00 0.00 0.00 
Hahella chejuensis 0.13 0.01 0.01 0.02 0.04 
Halalkalicoccus jeotgali 0.00 0.00 0.00 0.00 0.00 
Halanaerobium sp. 'sapolanicus' 0.01 0.00 0.00 0.01 0.03 
Haliangium ochraceum 0.06 0.00 0.01 0.02 0.05 
Haloarcula marismortui 0.01 0.00 0.00 0.00 0.01 
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Halobacterium salinarum 0.01 0.00 0.00 0.00 0.00 
Haloferax volcanii 0.00 0.00 0.00 0.00 0.00 
Halogeometricum borinquense 0.01 0.00 0.00 0.00 0.00 
Halomicrobium mukohataei 0.00 0.00 0.00 0.00 0.00 
Halomonas elongata 0.03 0.00 0.00 0.00 0.01 
Halomonas phage phiHAP-1 0.00 0.00 0.00 0.00 0.00 
Haloquadratum walsbyi 0.00 0.00 0.00 0.00 0.00 
Halorhabdus utahensis 0.00 0.00 0.00 0.00 0.00 
Halorhodospira halophila 0.10 0.00 0.00 0.01 0.02 
Halorubrum lacusprofundi 0.00 0.00 0.00 0.00 0.00 
Haloterrigena turkmenica 0.01 0.00 0.00 0.00 0.01 
Halothermothrix orenii 0.04 0.00 0.01 0.02 0.09 
Halothiobacillus neapolitanus 0.11 0.00 0.00 0.01 0.02 
Helicobacter acinonychis 0.00 0.00 0.00 0.00 0.00 
Helicobacter bilis 0.00 0.00 0.00 0.00 0.00 
Helicobacter canadensis 0.00 0.00 0.00 0.00 0.00 
Helicobacter cinaedi 0.01 0.00 0.00 0.00 0.00 
Helicobacter felis 0.00 0.00 0.00 0.00 0.00 
Helicobacter hepaticus 0.01 0.00 0.00 0.00 0.01 
Helicobacter mustelae 0.01 0.00 0.00 0.00 0.00 
Helicobacter pullorum 0.01 0.00 0.00 0.00 0.00 
Helicobacter pylori 0.02 0.00 0.00 0.01 0.01 
Helicobacter winghamensis 0.00 0.00 0.00 0.00 0.00 
Helicosporidium sp. ex Simulium jonesi 0.00 0.00 0.00 0.00 0.00 
Heliobacterium modesticaldum 0.05 0.01 0.01 0.02 0.07 
Heliothis zea virus 1 0.00 0.00 0.00 0.00 0.00 
Herbaspirillum seropedicae 0.51 0.00 0.03 0.09 0.04 
Herminiimonas arsenicoxydans 0.80 0.01 0.04 0.09 0.05 
Herpetosiphon aurantiacus 0.06 0.01 0.01 0.02 0.04 
Heterosigma akashiwo 0.00 0.00 0.00 0.00 0.00 
Hirschia baltica 0.01 0.00 0.00 0.00 0.01 
Histophilus somni 0.02 0.00 0.00 0.00 0.01 
Hoeflea phototrophica 0.02 0.00 0.00 0.00 0.01 
Holdemania filiformis 0.01 0.00 0.01 0.05 0.09 
Homo sapiens 0.00 0.00 0.00 0.00 0.00 
Huperzia lucidula 0.00 0.00 0.00 0.00 0.00 
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Hydra magnipapillata 0.25 0.00 0.01 0.01 0.01 
Hydrogenivirga sp. 128-5-R1-1 0.02 0.00 0.00 0.00 0.01 
Hydrogenobacter thermophilus 0.02 0.00 0.00 0.00 0.01 
Hydrogenobaculum sp. Y04AAS1 0.02 0.00 0.00 0.00 0.01 
Hyperthermus butylicus 0.01 0.00 0.00 0.00 0.00 
Hyphomicrobium denitrificans 0.02 0.00 0.00 0.00 0.01 
Hyphomonas neptunium 0.04 0.01 0.01 0.02 0.02 
Idiomarina baltica 0.02 0.00 0.00 0.00 0.01 
Idiomarina loihiensis 0.03 0.00 0.00 0.01 0.02 
Ignicoccus hospitalis 0.01 0.00 0.00 0.00 0.00 
Ignisphaera aggregans 0.00 0.00 0.00 0.00 0.00 
Ilyobacter polytropus 0.01 0.00 0.00 0.02 0.04 
IncN plasmid R46 0.00 0.00 0.00 0.00 0.00 
IncP-1 plasmid pKJK5 0.00 0.00 0.00 0.00 0.00 
Intrasporangium calvum 0.01 0.01 0.00 0.01 0.03 
Invertebrate iridescent virus 3 0.00 0.00 0.00 0.00 0.00 
Invertebrate iridescent virus 6 0.00 0.00 0.00 0.00 0.00 
Iodobacteriophage phiPLPE 0.00 0.00 0.00 0.00 0.00 
Ixodes scapularis 0.00 0.00 0.00 0.00 0.00 
Janibacter sp. HTCC2649 0.01 0.04 0.04 0.04 0.04 
Jannaschia sp. CCS1 0.06 0.00 0.00 0.01 0.01 
Janthinobacterium sp. Marseille 1.05 0.01 0.06 0.12 0.06 
Jasminum nudiflorum 0.00 0.00 0.00 0.00 0.00 
Jonesia denitrificans 0.01 0.00 0.00 0.01 0.01 
Jonquetella anthropi 0.01 0.00 0.00 0.00 0.01 
Kangiella koreensis 0.04 0.00 0.00 0.01 0.01 
Ketogulonicigenium vulgare 0.02 0.00 0.00 0.00 0.00 
Kineococcus radiotolerans 0.02 0.04 0.04 0.04 0.05 
Kingella oralis 0.02 0.00 0.00 0.01 0.00 
Klebsiella phage K11 0.00 0.00 0.00 0.00 0.00 
Klebsiella phage KP32 0.00 0.00 0.00 0.00 0.00 
Klebsiella phage phiKO2 0.00 0.00 0.00 0.00 0.00 
Klebsiella pneumoniae 0.04 0.01 0.01 0.02 0.03 
Klebsiella sp. 1_1_55 0.00 0.00 0.00 0.00 0.00 
Klebsiella sp. KCL-2 0.00 0.00 0.00 0.00 0.00 
Klebsiella variicola 0.00 0.00 0.00 0.00 0.00 
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Kluyveromyces lactis 0.00 0.00 0.00 0.00 0.00 
Kocuria rhizophila 0.01 0.01 0.01 0.01 0.01 
Kordia algicida 0.01 0.00 0.00 0.02 0.04 
Kosmotoga olearia 0.01 0.00 0.00 0.01 0.02 
Kribbella flavida 0.02 0.03 0.03 0.03 0.04 
Kryptoperidinium foliaceum 0.00 0.00 0.00 0.00 0.00 
Ktedonobacter racemifer 0.07 0.00 0.00 0.01 0.03 
Kytococcus sedentarius 0.01 0.01 0.01 0.01 0.02 
Labrenzia aggregata 0.02 0.00 0.00 0.00 0.01 
Labrenzia alexandrii 0.02 0.00 0.00 0.00 0.00 
Laccaria bicolor 0.00 0.00 0.00 0.00 0.00 
Lachancea thermotolerans 0.00 0.00 0.00 0.00 0.00 
Lactobacillus acidophilus 0.00 0.00 0.00 0.00 0.01 
Lactobacillus amylolyticus 0.00 0.00 0.00 0.00 0.00 
Lactobacillus amylovorus 0.00 0.00 0.00 0.00 0.00 
Lactobacillus antri 0.00 0.00 0.00 0.00 0.00 
Lactobacillus brevis 0.01 0.00 0.01 0.00 0.01 
Lactobacillus buchneri 0.00 0.00 0.00 0.00 0.00 
Lactobacillus casei 0.00 0.00 0.00 0.00 0.01 
Lactobacillus coleohominis 0.00 0.00 0.00 0.00 0.00 
Lactobacillus crispatus 0.00 0.00 0.00 0.00 0.00 
Lactobacillus delbrueckii 0.01 0.00 0.01 0.00 0.01 
Lactobacillus fermentum 0.00 0.00 0.00 0.00 0.01 
Lactobacillus gasseri 0.00 0.00 0.00 0.00 0.00 
Lactobacillus helveticus 0.00 0.00 0.00 0.00 0.00 
Lactobacillus hilgardii 0.00 0.00 0.00 0.00 0.00 
Lactobacillus iners 0.00 0.00 0.00 0.00 0.00 
Lactobacillus jensenii 0.00 0.00 0.00 0.00 0.00 
Lactobacillus johnsonii 0.00 0.00 0.00 0.00 0.00 
Lactobacillus johnsonii prophage Lj771 0.00 0.00 0.00 0.00 0.00 
Lactobacillus oris 0.00 0.00 0.00 0.00 0.00 
Lactobacillus paracasei 0.00 0.00 0.00 0.00 0.00 
Lactobacillus phage A2 0.00 0.00 0.00 0.00 0.00 
Lactobacillus phage Lb338-1 0.00 0.00 0.00 0.00 0.00 
Lactobacillus phage Lrm1 0.00 0.00 0.00 0.00 0.00 
Lactobacillus plantarum 0.01 0.00 0.01 0.01 0.01 
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Lactobacillus reuteri 0.01 0.00 0.00 0.00 0.01 
Lactobacillus rhamnosus 0.00 0.00 0.00 0.00 0.00 
Lactobacillus ruminis 0.00 0.00 0.00 0.00 0.00 
Lactobacillus sakei 0.00 0.00 0.01 0.00 0.01 
Lactobacillus salivarius 0.01 0.00 0.01 0.00 0.01 
Lactobacillus ultunensis 0.00 0.00 0.00 0.00 0.00 
Lactobacillus vaginalis 0.00 0.00 0.00 0.00 0.00 
Lactococcus lactis 0.01 0.01 0.01 0.01 0.02 
Lactococcus phage Tuc2009 0.00 0.00 0.00 0.00 0.00 
Lactococcus phage bIL285 0.00 0.00 0.00 0.00 0.00 
Lactococcus phage ul36 0.00 0.00 0.00 0.00 0.00 
Laribacter hongkongensis 0.25 0.00 0.07 0.09 0.03 
Lawsonia intracellularis 0.02 0.00 0.00 0.01 0.02 
Leadbetterella byssophila 0.02 0.00 0.00 0.05 0.10 
Leeuwenhoekiella blandensis 0.01 0.00 0.00 0.04 0.08 
Legionella drancourtii 0.02 0.00 0.00 0.00 0.01 
Legionella longbeachae 0.02 0.00 0.00 0.00 0.01 
Legionella pneumophila 0.08 0.01 0.01 0.01 0.03 
Leifsonia xyli 0.01 0.02 0.02 0.02 0.03 
Leishmania braziliensis 0.00 0.00 0.00 0.00 0.00 
Leishmania infantum 0.00 0.00 0.00 0.00 0.00 
Leishmania major 0.00 0.00 0.00 0.00 0.00 
Lemna minor 0.00 0.00 0.00 0.00 0.00 
Lentisphaera araneosa 0.01 0.00 0.00 0.01 0.02 
Leptospira biflexa 0.03 0.00 0.00 0.01 0.02 
Leptospira borgpetersenii 0.02 0.00 0.00 0.01 0.02 
Leptospira interrogans 0.03 0.00 0.00 0.01 0.05 
Leptospirillum ferrooxidans 0.00 0.00 0.00 0.00 0.00 
Leptothrix cholodnii 1.13 0.01 0.09 0.11 0.08 
Leptotrichia buccalis 0.01 0.00 0.00 0.01 0.01 
Leptotrichia goodfellowii 0.00 0.00 0.00 0.00 0.01 
Leptotrichia hofstadii 0.00 0.00 0.00 0.00 0.00 
Leuconostoc citreum 0.00 0.00 0.00 0.00 0.00 
Leuconostoc gasicomitatum 0.00 0.00 0.00 0.00 0.00 
Leuconostoc kimchii 0.00 0.00 0.00 0.00 0.00 
Leuconostoc mesenteroides 0.01 0.00 0.00 0.00 0.01 
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Limnobacter sp. MED105 0.17 0.00 0.01 0.01 0.01 
Listeria grayi 0.00 0.01 0.02 0.00 0.01 
Listeria innocua 0.01 0.03 0.04 0.01 0.01 
Listeria ivanovii 0.00 0.00 0.00 0.00 0.00 
Listeria marthii 0.00 0.00 0.00 0.00 0.00 
Listeria monocytogenes 0.01 0.09 0.12 0.02 0.03 
Listeria phage A118 0.00 0.00 0.00 0.00 0.00 
Listeria phage B025 0.00 0.00 0.00 0.00 0.00 
Listeria seeligeri 0.00 0.01 0.01 0.00 0.00 
Listeria welshimeri 0.00 0.03 0.04 0.01 0.01 
Listonella anguillarum 0.00 0.00 0.00 0.00 0.00 
Listonella phage phiHSIC 0.00 0.00 0.00 0.00 0.00 
Loa loa 0.00 0.00 0.00 0.00 0.00 
Lodderomyces elongisporus 0.00 0.00 0.00 0.00 0.00 
Loktanella vestfoldensis 0.03 0.00 0.00 0.00 0.01 
Loligo bleekeri 0.00 0.00 0.00 0.00 0.00 
Lutiella nitroferrum 0.35 0.00 0.33 0.38 0.03 
Lyngbya sp. PCC 8106 0.02 0.00 0.00 0.00 0.01 
Lysinibacillus fusiformis 0.00 0.12 0.16 0.01 0.01 
Lysinibacillus sphaericus 0.01 0.35 0.51 0.03 0.02 
Macaca mulatta 0.00 0.00 0.00 0.00 0.00 
Macrococcus caseolyticus 0.00 0.02 0.03 0.01 0.01 
Magnaporthe oryzae 0.00 0.00 0.00 0.00 0.00 
Magnetococcus sp. MC-1 0.14 0.00 0.01 0.02 0.05 
Magnetospirillum gryphiswaldense 0.00 0.00 0.00 0.00 0.00 
Magnetospirillum magneticum 0.28 0.00 0.01 0.03 0.06 
Magnetospirillum magnetotacticum 0.15 0.01 0.01 0.02 0.03 
Malassezia globosa 0.00 0.00 0.00 0.00 0.00 
Mannheimia haemolytica 0.01 0.00 0.00 0.00 0.01 
Mannheimia succiniciproducens 0.01 0.00 0.00 0.00 0.01 
Marchantia polymorpha 0.00 0.00 0.00 0.00 0.00 
Maribacter sp. HTCC2170 0.02 0.00 0.00 0.06 0.12 
Maricaulis maris 0.03 0.00 0.00 0.01 0.01 
Marinobacter algicola 0.04 0.00 0.00 0.00 0.01 
Marinobacter hydrocarbonoclasticus 0.12 0.01 0.01 0.02 0.03 
Marinobacter sp. ELB17 0.04 0.00 0.00 0.00 0.01 



 
 

152 

Marinomonas sp. MED121 0.02 0.00 0.00 0.00 0.01 
Marinomonas sp. MWYL1 0.08 0.01 0.01 0.02 0.03 
Mariprofundus ferrooxydans 0.08 0.00 0.00 0.01 0.02 
Maritimibacter alkaliphilus 0.05 0.00 0.00 0.00 0.01 
Marivirga tractuosa 0.02 0.00 0.01 0.04 0.12 
Marvinbryantia formatexigens 0.00 0.00 0.00 0.01 0.01 
Megasphaera genomosp. type_1 0.01 0.00 0.00 0.00 0.01 
Megasphaera micronuciformis 0.00 0.00 0.00 0.00 0.01 
Meiothermus ruber 0.03 0.00 0.00 0.01 0.02 
Meiothermus silvanus 0.03 0.00 0.00 0.01 0.02 
Mesoplasma florum 0.00 0.00 0.00 0.00 0.00 
Mesorhizobium loti 0.11 0.01 0.02 0.03 0.03 
Mesorhizobium opportunistum 0.03 0.00 0.00 0.00 0.01 
Mesostigma viride 0.00 0.00 0.00 0.00 0.00 
Metallosphaera sedula 0.01 0.00 0.00 0.00 0.00 
Methanobrevibacter ruminantium 0.01 0.00 0.00 0.00 0.00 
Methanobrevibacter smithii 0.01 0.00 0.00 0.00 0.01 
Methanocaldococcus fervens 0.01 0.00 0.00 0.00 0.00 
Methanocaldococcus infernus 0.01 0.00 0.00 0.00 0.00 
Methanocaldococcus jannaschii 0.03 0.00 0.00 0.00 0.01 
Methanocaldococcus sp. FS406-22 0.00 0.00 0.00 0.00 0.00 
Methanocaldococcus vulcanius 0.01 0.00 0.00 0.00 0.00 
Methanocella paludicola 0.02 0.00 0.00 0.00 0.01 
Methanococcoides burtonii 0.03 0.00 0.00 0.00 0.02 
Methanococcus aeolicus 0.01 0.00 0.00 0.00 0.01 
Methanococcus maripaludis 0.02 0.00 0.00 0.01 0.02 
Methanococcus vannielii 0.01 0.00 0.00 0.00 0.01 
Methanococcus voltae 0.00 0.00 0.00 0.00 0.00 
Methanocorpusculum labreanum 0.01 0.00 0.00 0.00 0.01 
Methanoculleus marisnigri 0.02 0.00 0.00 0.00 0.02 
Methanohalobium evestigatum 0.01 0.00 0.00 0.00 0.00 
Methanohalophilus mahii 0.01 0.00 0.00 0.00 0.01 
Methanoplanus petrolearius 0.01 0.00 0.00 0.00 0.01 
Methanopyrus kandleri 0.01 0.00 0.00 0.00 0.01 
Methanoregula boonei 0.03 0.00 0.00 0.01 0.02 
Methanosaeta thermophila 0.03 0.00 0.00 0.00 0.01 
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Methanosarcina acetivorans 0.04 0.00 0.00 0.01 0.03 
Methanosarcina barkeri 0.04 0.01 0.01 0.01 0.03 
Methanosarcina mazei 0.04 0.00 0.00 0.01 0.03 
Methanosphaera stadtmanae 0.01 0.00 0.00 0.00 0.01 
Methanosphaerula palustris 0.02 0.00 0.00 0.01 0.02 
Methanospirillum hungatei 0.03 0.00 0.00 0.01 0.03 
Methanothermobacter marburgensis 0.01 0.00 0.00 0.00 0.00 
Methanothermobacter 
thermautotrophicus 

0.03 0.00 0.00 0.00 0.01 

Methanothermococcus okinawensis 0.00 0.00 0.00 0.00 0.00 
Methanothermus fervidus 0.01 0.00 0.00 0.00 0.00 
Methylacidiphilum infernorum 0.03 0.00 0.00 0.00 0.02 
Methylibium petroleiphilum 1.19 0.04 0.11 0.13 0.09 
Methylobacillus flagellatus 1.09 0.01 0.04 0.04 0.04 
Methylobacter tundripaludum 0.23 0.00 0.01 0.02 0.03 
Methylobacterium chloromethanicum 0.02 0.00 0.00 0.00 0.00 
Methylobacterium extorquens 0.06 0.00 0.00 0.01 0.01 
Methylobacterium nodulans 0.06 0.00 0.01 0.01 0.02 
Methylobacterium populi 0.02 0.00 0.00 0.00 0.01 
Methylobacterium radiotolerans 0.06 0.00 0.01 0.01 0.01 
Methylobacterium sp. 4-46 0.07 0.01 0.01 0.01 0.02 
Methylocella silvestris 0.04 0.00 0.00 0.01 0.01 
Methylococcus capsulatus 0.29 0.00 0.01 0.03 0.05 
Methylophaga thalassica 0.00 0.00 0.00 0.00 0.00 
Methylophaga thiooxydans 0.06 0.00 0.00 0.00 0.01 
Methylophilales bacterium HTCC2181 0.03 0.00 0.00 0.00 0.00 
Methylosinus trichosporium 0.03 0.00 0.00 0.01 0.01 
Methylotenera mobilis 0.75 0.00 0.03 0.02 0.01 
Methylotenera sp. 301 0.62 0.00 0.02 0.02 0.02 
Methylovorus sp. MP688 0.09 0.00 0.00 0.01 0.00 
Methylovorus sp. SIP3-4 0.52 0.00 0.01 0.02 0.02 
Meyerozyma guilliermondii 0.00 0.00 0.00 0.00 0.00 
Microbacterium phage Min1 0.00 0.00 0.00 0.00 0.00 
Micrococcus luteus 0.01 0.01 0.01 0.01 0.01 
Micrococcus sp. 28 0.00 0.00 0.00 0.00 0.00 
Microcoleus chthonoplastes 0.03 0.00 0.00 0.01 0.02 
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Microcystis aeruginosa 0.03 0.00 0.00 0.01 0.02 
Microcystis aeruginosa phage Ma-
LMM01 

0.00 0.00 0.00 0.00 0.00 

Micromonas pusilla 0.00 0.00 0.00 0.00 0.00 
Micromonas sp. RCC1109 virus MpV1 0.00 0.00 0.00 0.00 0.00 
Micromonas sp. RCC299 0.00 0.00 0.00 0.00 0.00 
Micromonospora aurantiaca 0.01 0.01 0.01 0.01 0.02 
Micromonospora sp. ATCC 39149 0.01 0.01 0.01 0.01 0.01 
Micromonospora sp. L5 0.01 0.00 0.00 0.01 0.01 
Microscilla marina 0.02 0.00 0.00 0.04 0.10 
Microscilla sp. PRE1 0.00 0.00 0.00 0.00 0.00 
Mitsuokella multacida 0.01 0.00 0.00 0.01 0.01 
Mobiluncus curtisii 0.00 0.00 0.00 0.00 0.01 
Mobiluncus mulieris 0.00 0.00 0.00 0.00 0.01 
Moniliophthora perniciosa 0.00 0.00 0.00 0.00 0.00 
Monodelphis domestica 0.00 0.00 0.00 0.00 0.00 
Monomastix sp. OKE-1 0.00 0.00 0.00 0.00 0.00 
Monosiga brevicollis 0.00 0.00 0.00 0.00 0.00 
Moorella thermoacetica 0.10 0.01 0.02 0.02 0.09 
Moraxella catarrhalis 0.01 0.00 0.00 0.00 0.01 
Morganella phage MmP1 0.00 0.00 0.00 0.00 0.00 
Moritella sp. PE36 0.02 0.00 0.00 0.00 0.01 
Morus indica 0.00 0.00 0.00 0.00 0.00 
Mucilaginibacter paludis 0.02 0.00 0.00 0.06 0.12 
Mus musculus 0.00 0.00 0.00 0.00 0.01 
Mycobacterium abscessus 0.01 0.07 0.06 0.05 0.03 
Mycobacterium avium 0.02 0.37 0.33 0.32 0.18 
Mycobacterium bovis 0.00 0.05 0.04 0.05 0.02 
Mycobacterium celatum 0.00 0.00 0.00 0.00 0.00 
Mycobacterium gilvum 0.02 0.16 0.14 0.14 0.09 
Mycobacterium intracellulare 0.00 0.01 0.01 0.01 0.01 
Mycobacterium kansasii 0.01 0.01 0.01 0.01 0.01 
Mycobacterium leprae 0.01 0.12 0.10 0.10 0.06 
Mycobacterium liflandii 0.00 0.00 0.00 0.00 0.00 
Mycobacterium marinum 0.01 0.11 0.09 0.09 0.05 
Mycobacterium parascrofulaceum 0.01 0.04 0.03 0.03 0.02 
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Mycobacterium phage Angelica 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage Barnyard 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage Brujita 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage Bxz1 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage Bxz2 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage Cali 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage Chah 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage Che12 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage Che9c 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage Che9d 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage Cjw1 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage D29 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage DD5 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage Gumball 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage Jasper 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage KBG 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage Kostya 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage L5 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage LeBron 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage Llij 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage Myrna 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage Omega 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage PMC 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage Pacc40 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage Peaches 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage Porky 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage Pukovnik 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage Ramsey 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage Rosebush 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage Solon 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage Tweety 0.00 0.00 0.00 0.00 0.00 
Mycobacterium phage U2 0.00 0.00 0.00 0.00 0.00 
Mycobacterium smegmatis 0.03 0.42 0.37 0.36 0.21 
Mycobacterium sp. JLS 0.01 0.26 0.23 0.24 0.13 
Mycobacterium sp. KMS 0.02 0.31 0.29 0.29 0.15 
Mycobacterium sp. MCS 0.00 0.00 0.00 0.00 0.00 
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Mycobacterium sp. Spyr1 0.00 0.01 0.01 0.01 0.01 
Mycobacterium tuberculosis 0.02 0.63 0.54 0.53 0.31 
Mycobacterium ulcerans 0.01 0.06 0.06 0.05 0.04 
Mycobacterium vanbaalenii 0.03 0.47 0.43 0.43 0.24 
Mycoplasma agalactiae 0.00 0.00 0.00 0.00 0.00 
Mycoplasma alligatoris 0.00 0.00 0.00 0.00 0.00 
Mycoplasma arthritidis 0.00 0.00 0.00 0.00 0.00 
Mycoplasma bovis 0.00 0.00 0.00 0.00 0.00 
Mycoplasma capricolum 0.00 0.00 0.00 0.00 0.00 
Mycoplasma conjunctivae 0.00 0.00 0.00 0.00 0.00 
Mycoplasma crocodyli 0.00 0.00 0.00 0.00 0.00 
Mycoplasma fermentans 0.00 0.00 0.00 0.00 0.00 
Mycoplasma gallisepticum 0.00 0.00 0.00 0.00 0.00 
Mycoplasma genitalium 0.00 0.00 0.00 0.00 0.00 
Mycoplasma hominis 0.00 0.00 0.00 0.00 0.00 
Mycoplasma hyopneumoniae 0.00 0.00 0.00 0.00 0.00 
Mycoplasma hyorhinis 0.00 0.00 0.00 0.00 0.00 
Mycoplasma leachii 0.00 0.00 0.00 0.00 0.00 
Mycoplasma mobile 0.00 0.00 0.00 0.00 0.00 
Mycoplasma mycoides 0.00 0.00 0.00 0.00 0.00 
Mycoplasma penetrans 0.00 0.00 0.00 0.00 0.00 
Mycoplasma pneumoniae 0.00 0.00 0.00 0.00 0.00 
Mycoplasma pulmonis 0.00 0.00 0.00 0.00 0.00 
Mycoplasma synoviae 0.00 0.00 0.00 0.00 0.00 
Mycosphaerella graminicola 0.00 0.00 0.00 0.00 0.00 
Myxococcus phage Mx8 0.00 0.00 0.00 0.00 0.00 
Myxococcus xanthus 0.12 0.01 0.02 0.05 0.15 
Naegleria gruberi 0.00 0.00 0.00 0.00 0.01 
Nakamurella multipartita 0.02 0.05 0.04 0.04 0.04 
Nanoarchaeum equitans 0.01 0.00 0.00 0.00 0.00 
Nasonia vitripennis 0.00 0.00 0.00 0.00 0.00 
Natranaerobius thermophilus 0.02 0.00 0.01 0.01 0.03 
Natrialba magadii 0.00 0.00 0.00 0.00 0.00 
Natrialba phage PhiCh1 0.00 0.00 0.00 0.00 0.00 
Natronomonas pharaonis 0.01 0.00 0.00 0.00 0.01 
Nautilia profundicola 0.01 0.00 0.00 0.00 0.01 
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Nectria haematococca 0.00 0.00 0.00 0.00 0.00 
Neisseria cinerea 0.00 0.00 0.00 0.00 0.00 
Neisseria elongata 0.02 0.00 0.00 0.00 0.00 
Neisseria flavescens 0.01 0.00 0.00 0.00 0.00 
Neisseria gonorrhoeae 0.05 0.00 0.01 0.01 0.01 
Neisseria lactamica 0.02 0.00 0.00 0.01 0.00 
Neisseria meningitidis 0.12 0.00 0.02 0.03 0.02 
Neisseria mucosa 0.01 0.00 0.00 0.00 0.00 
Neisseria polysaccharea 0.00 0.00 0.00 0.00 0.00 
Neisseria sicca 0.01 0.00 0.00 0.00 0.00 
Neisseria sp. oral taxon 014 0.01 0.00 0.00 0.00 0.00 
Neisseria subflava 0.01 0.00 0.00 0.00 0.00 
Nematostella vectensis 0.01 0.00 0.00 0.01 0.02 
Neorickettsia risticii 0.00 0.00 0.00 0.00 0.00 
Neorickettsia sennetsu 0.00 0.00 0.00 0.00 0.00 
Neosartorya fischeri 0.00 0.00 0.00 0.00 0.00 
Neosartorya fumigata 0.00 0.00 0.00 0.00 0.00 
Nephroselmis olivacea 0.00 0.00 0.00 0.00 0.00 
Neptuniibacter caesariensis 0.04 0.00 0.00 0.01 0.01 
Neurospora crassa 0.00 0.00 0.00 0.00 0.00 
Nicotiana tabacum 0.00 0.00 0.00 0.00 0.00 
Nitratiruptor sp. SB155-2 0.05 0.00 0.00 0.01 0.02 
Nitrobacter hamburgensis 0.05 0.00 0.00 0.01 0.02 
Nitrobacter sp. Nb-311A 0.02 0.00 0.00 0.01 0.01 
Nitrobacter winogradskyi 0.03 0.00 0.00 0.01 0.02 
Nitrococcus mobilis 0.09 0.00 0.00 0.01 0.02 
Nitrosococcus halophilus 0.12 0.00 0.00 0.01 0.02 
Nitrosococcus oceani 0.20 0.01 0.01 0.02 0.05 
Nitrosococcus watsoni 0.04 0.00 0.00 0.00 0.01 
Nitrosomonas europaea 0.40 0.00 0.01 0.02 0.03 
Nitrosomonas eutropha 0.44 0.00 0.01 0.02 0.03 
Nitrosomonas sp. AL212 0.33 0.00 0.00 0.01 0.02 
Nitrosopumilus maritimus 0.10 0.00 0.01 0.01 0.05 
Nitrosospira multiformis 0.93 0.01 0.02 0.04 0.05 
Nocardia farcinica 0.03 1.31 1.12 1.12 0.61 
Nocardioides sp. JS614 0.07 0.18 0.17 0.19 0.16 
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Nocardiopsis dassonvillei 0.01 0.02 0.02 0.02 0.02 
Nodularia spumigena 0.01 0.00 0.00 0.00 0.01 
Nosema ceranae 0.00 0.00 0.00 0.00 0.00 
Nostoc punctiforme 0.05 0.01 0.01 0.01 0.03 
Nostoc sp. PCC 7120 0.05 0.00 0.01 0.01 0.03 
Novosphingobium aromaticivorans 0.38 0.05 0.15 0.06 0.05 
Nuphar advena 0.00 0.00 0.00 0.00 0.00 
Oceanibulbus indolifex 0.01 0.00 0.00 0.00 0.00 
Oceanicaulis sp. HTCC2633 0.02 0.00 0.00 0.00 0.01 
Oceanicola batsensis 0.04 0.00 0.01 0.01 0.01 
Oceanicola granulosus 0.02 0.00 0.00 0.00 0.00 
Oceanithermus profundus 0.02 0.00 0.00 0.00 0.01 
Oceanobacillus iheyensis 0.02 0.19 0.27 0.03 0.03 
Ochrobactrum anthropi 0.03 0.00 0.01 0.01 0.01 
Ochrobactrum intermedium 0.00 0.00 0.00 0.00 0.00 
Ochromonas danica 0.00 0.00 0.00 0.00 0.00 
Octadecabacter antarcticus 0.02 0.00 0.00 0.00 0.00 
Odontella sinensis 0.00 0.00 0.00 0.00 0.00 
Oedogonium cardiacum 0.00 0.00 0.00 0.00 0.00 
Oenococcus oeni 0.01 0.00 0.00 0.00 0.01 
Oenothera glazioviana 0.00 0.00 0.00 0.00 0.00 
Oligotropha carboxidovorans 0.05 0.00 0.00 0.01 0.01 
Olsenella uli 0.00 0.00 0.00 0.00 0.01 
Oltmannsiellopsis viridis 0.00 0.00 0.00 0.00 0.00 
Onion yellows phytoplasma 0.00 0.00 0.00 0.00 0.00 
Opitutaceae bacterium TAV2 0.04 0.00 0.00 0.01 0.04 
Opitutus terrae 0.13 0.00 0.00 0.04 0.11 
Oribacterium sinus 0.00 0.00 0.00 0.00 0.01 
Oribacterium sp. oral taxon 078 0.00 0.00 0.00 0.00 0.01 
Orientia tsutsugamushi 0.00 0.00 0.00 0.00 0.00 
Ornithobacterium rhinotracheale 0.00 0.00 0.00 0.00 0.00 
Ornithorhynchus anatinus 0.00 0.00 0.00 0.00 0.00 
Oryctes rhinoceros virus 0.00 0.00 0.00 0.00 0.00 
Oryctolagus cuniculus 0.00 0.00 0.00 0.00 0.00 
Oryza sativa 0.01 0.00 0.00 0.00 0.01 
Oscillatoria sp. PCC 6506 0.02 0.00 0.00 0.01 0.02 
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Oscillochloris trichoides 0.04 0.00 0.00 0.01 0.02 
Ostreococcus 'lucimarinus' 0.00 0.00 0.00 0.00 0.01 
Ostreococcus lucimarinus virus OlV1 0.00 0.00 0.00 0.00 0.00 
Ostreococcus tauri 0.00 0.00 0.00 0.00 0.00 
Ostreococcus tauri virus 2 0.00 0.00 0.00 0.00 0.00 
Ostreococcus virus OsV5 0.00 0.00 0.00 0.00 0.00 
Oxalobacter formigenes 0.17 0.00 0.01 0.02 0.02 
Paenibacillus curdlanolyticus 0.01 0.03 0.04 0.02 0.02 
Paenibacillus larvae 0.01 0.06 0.08 0.02 0.02 
Paenibacillus polymyxa 0.02 0.14 0.20 0.07 0.05 
Paenibacillus sp. JDR-2 0.02 0.09 0.13 0.05 0.05 
Paenibacillus sp. Y412MC10 0.02 0.51 0.78 0.17 0.05 
Paenibacillus sp. oral taxon 786 0.01 0.12 0.17 0.05 0.03 
Paenibacillus vortex 0.00 0.12 0.19 0.03 0.01 
Paludibacter propionicigenes 0.02 0.00 0.00 0.34 0.49 
Pan troglodytes 0.00 0.00 0.00 0.00 0.00 
Pantoea ananatis 0.01 0.00 0.00 0.00 0.00 
Pantoea sp. At-9b 0.02 0.00 0.00 0.01 0.01 
Pantoea sp. aB 0.00 0.00 0.00 0.00 0.00 
Pantoea vagans 0.01 0.00 0.00 0.00 0.00 
Parabacteroides distasonis 0.02 0.00 0.00 0.09 0.21 
Parabacteroides johnsonii 0.01 0.00 0.00 0.05 0.11 
Parabacteroides merdae 0.00 0.00 0.00 0.04 0.09 
Parabacteroides sp. D13 0.01 0.00 0.00 0.05 0.11 
Parachlamydia acanthamoebae 0.01 0.00 0.00 0.00 0.01 
Paracoccidioides brasiliensis 0.00 0.00 0.00 0.00 0.00 
Paracoccus aminophilus 0.00 0.00 0.00 0.00 0.00 
Paracoccus denitrificans 0.11 0.01 0.01 0.02 0.02 
Paracoccus methylutens 0.00 0.00 0.00 0.00 0.00 
Paramecium aurelia 0.00 0.00 0.00 0.00 0.00 
Paramecium bursaria Chlorella virus 1 0.00 0.00 0.00 0.00 0.00 
Paramecium bursaria Chlorella virus 
A1 

0.00 0.00 0.00 0.00 0.00 

Paramecium bursaria Chlorella virus 
AR158 

0.00 0.00 0.00 0.00 0.00 

Paramecium tetraurelia 0.00 0.00 0.00 0.00 0.00 
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Parascardovia denticolens 0.00 0.00 0.00 0.00 0.00 
Parvibaculum lavamentivorans 0.09 0.01 0.02 0.02 0.03 
Parvimonas micra 0.00 0.00 0.00 0.01 0.01 
Parvularcula bermudensis 0.01 0.00 0.00 0.00 0.01 
Pasteurella dagmatis 0.00 0.00 0.00 0.00 0.00 
Pasteurella multocida 0.02 0.00 0.00 0.01 0.01 
Patiria pectinifera 0.00 0.00 0.00 0.00 0.00 
Paulinella chromatophora 0.00 0.00 0.00 0.00 0.00 
Pectobacterium atrosepticum 0.04 0.01 0.01 0.01 0.02 
Pectobacterium carotovorum 0.02 0.00 0.00 0.01 0.01 
Pectobacterium wasabiae 0.01 0.00 0.00 0.00 0.00 
Pediculus humanus 0.00 0.00 0.00 0.00 0.00 
Pediococcus acidilactici 0.00 0.00 0.00 0.00 0.00 
Pediococcus pentosaceus 0.00 0.00 0.01 0.00 0.01 
Pedobacter heparinus 0.05 0.00 0.01 0.10 0.24 
Pedobacter saltans 0.02 0.00 0.00 0.04 0.09 
Pedobacter sp. BAL39 0.02 0.00 0.00 0.04 0.09 
Pelagibaca bermudensis 0.02 0.00 0.00 0.00 0.00 
Pelobacter carbinolicus 0.14 0.00 0.01 0.09 0.32 
Pelobacter propionicus 0.16 0.00 0.01 0.62 1.42 
Pelodictyon luteolum 0.04 0.00 0.00 0.01 0.04 
Pelodictyon phaeoclathratiforme 0.05 0.00 0.00 0.02 0.05 
Pelotomaculum thermopropionicum 0.09 0.01 0.01 0.03 0.10 
Penicillium chrysogenum 0.00 0.00 0.00 0.00 0.00 
Penicillium marneffei 0.00 0.00 0.00 0.00 0.00 
Peptoniphilus duerdenii 0.00 0.00 0.00 0.00 0.01 
Peptoniphilus harei 0.00 0.00 0.00 0.00 0.01 
Peptoniphilus lacrimalis 0.00 0.00 0.00 0.00 0.01 
Peptoniphilus sp. oral taxon 386 0.00 0.00 0.00 0.00 0.01 
Peptoniphilus sp. oral taxon 836 0.00 0.00 0.00 0.00 0.00 
Peptostreptococcus anaerobius 0.00 0.00 0.00 0.01 0.01 
Peptostreptococcus stomatis 0.00 0.00 0.00 0.01 0.01 
Perkinsus marinus 0.00 0.00 0.00 0.00 0.00 
Persephonella marina 0.03 0.00 0.00 0.01 0.02 
Petrotoga mobilis 0.02 0.00 0.00 0.01 0.03 
Phaeobacter gallaeciensis 0.01 0.00 0.00 0.00 0.00 
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Phaeodactylum tricornutum 0.00 0.00 0.00 0.00 0.00 
Phaeosphaeria nodorum 0.00 0.00 0.00 0.00 0.00 
Phage phiJL001 0.00 0.00 0.00 0.00 0.00 
Phenylobacterium zucineum 0.09 0.00 0.00 0.01 0.01 
Photobacterium angustum 0.01 0.00 0.00 0.00 0.01 
Photobacterium damselae 0.01 0.00 0.00 0.00 0.00 
Photobacterium profundum 0.05 0.00 0.01 0.02 0.03 
Photobacterium sp. SKA34 0.00 0.00 0.00 0.00 0.00 
Photorhabdus asymbiotica 0.01 0.00 0.00 0.00 0.01 
Photorhabdus luminescens 0.03 0.00 0.01 0.01 0.02 
Physcomitrella patens 0.01 0.01 0.01 0.00 0.01 
Phytophthora infestans 0.00 0.00 0.00 0.00 0.01 
Phytophthora ramorum 0.00 0.00 0.00 0.00 0.00 
Pichia canadensis 0.00 0.00 0.00 0.00 0.00 
Pichia pastoris 0.00 0.00 0.00 0.00 0.00 
Picrophilus torridus 0.01 0.00 0.00 0.00 0.00 
Pinus koraiensis 0.00 0.00 0.00 0.00 0.00 
Pirellula staleyi 0.04 0.00 0.00 0.01 0.03 
Planctomyces brasiliensis 0.02 0.00 0.00 0.01 0.02 
Planctomyces limnophilus 0.04 0.00 0.00 0.01 0.04 
Planctomyces maris 0.05 0.00 0.00 0.01 0.03 
Plasmid QKH54 0.00 0.00 0.00 0.00 0.00 
Plasmid pIP404 0.00 0.00 0.00 0.00 0.00 
Plasmid pIPO2T 0.00 0.00 0.00 0.00 0.00 
Plasmid pLB1 0.00 0.00 0.00 0.00 0.00 
Plasmid pSB102 0.00 0.00 0.00 0.00 0.00 
Plasmodium berghei 0.00 0.00 0.00 0.00 0.00 
Plasmodium chabaudi 0.00 0.00 0.00 0.00 0.00 
Plasmodium falciparum 0.00 0.00 0.00 0.00 0.00 
Plasmodium knowlesi 0.00 0.00 0.00 0.00 0.00 
Plasmodium vivax 0.00 0.00 0.00 0.00 0.00 
Plasmodium yoelii 0.00 0.00 0.00 0.00 0.00 
Plesiocystis pacifica 0.02 0.00 0.00 0.01 0.03 
Pleurozia purpurea 0.00 0.00 0.00 0.00 0.00 
Plutella xylostella multiple 
nucleopolyhedrovirus 

0.00 0.00 0.00 0.00 0.00 
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Podospora anserina 0.00 0.00 0.00 0.00 0.00 
Polaribacter irgensii 0.01 0.00 0.00 0.02 0.05 
Polaribacter sp. MED152 0.01 0.00 0.00 0.02 0.06 
Polaromonas naphthalenivorans 1.99 0.01 0.17 0.17 0.13 
Polaromonas sp. JS666 4.08 0.02 0.32 0.26 0.23 
Polynucleobacter necessarius 0.37 0.00 0.02 0.03 0.04 
Polytomella sp. SAG 63-10 0.00 0.00 0.00 0.00 0.00 
Pongo abelii 0.00 0.00 0.00 0.00 0.00 
Populus alba 0.00 0.00 0.00 0.00 0.00 
Populus trichocarpa 0.01 0.00 0.00 0.00 0.01 
Porphyra purpurea 0.00 0.00 0.00 0.00 0.00 
Porphyra yezoensis 0.00 0.00 0.00 0.00 0.00 
Porphyromonas asaccharolytica 0.00 0.00 0.00 0.00 0.01 
Porphyromonas endodontalis 0.00 0.00 0.00 0.01 0.04 
Porphyromonas gingivalis 0.02 0.00 0.00 0.09 0.24 
Porphyromonas uenonis 0.00 0.00 0.00 0.01 0.03 
Postia placenta 0.00 0.00 0.00 0.00 0.00 
Prevotella amnii 0.00 0.00 0.00 0.00 0.01 
Prevotella bergensis 0.00 0.00 0.00 0.01 0.03 
Prevotella bivia 0.00 0.00 0.00 0.01 0.02 
Prevotella bryantii 0.00 0.00 0.00 0.01 0.02 
Prevotella buccae 0.00 0.00 0.00 0.01 0.03 
Prevotella buccalis 0.00 0.00 0.00 0.01 0.02 
Prevotella copri 0.00 0.00 0.00 0.01 0.03 
Prevotella disiens 0.00 0.00 0.00 0.01 0.02 
Prevotella marshii 0.00 0.00 0.00 0.01 0.01 
Prevotella melaninogenica 0.01 0.00 0.00 0.03 0.07 
Prevotella oralis 0.00 0.00 0.00 0.01 0.01 
Prevotella oris 0.00 0.00 0.00 0.01 0.03 
Prevotella ruminicola 0.01 0.00 0.00 0.04 0.08 
Prevotella sp. oral taxon 299 0.00 0.00 0.00 0.01 0.02 
Prevotella sp. oral taxon 317 0.00 0.00 0.00 0.01 0.02 
Prevotella sp. oral taxon 472 0.00 0.00 0.00 0.01 0.02 
Prevotella tannerae 0.00 0.00 0.00 0.01 0.03 
Prevotella timonensis 0.00 0.00 0.00 0.01 0.02 
Prevotella veroralis 0.00 0.00 0.00 0.01 0.01 
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Prochlorococcus marinus 0.05 0.00 0.00 0.01 0.04 
Prochlorococcus phage P-SSM2 0.00 0.00 0.00 0.00 0.00 
Prochlorococcus phage P-SSM4 0.00 0.00 0.00 0.00 0.00 
Propionibacterium acnes 0.01 0.01 0.01 0.01 0.02 
Propionibacterium freudenreichii 0.00 0.00 0.00 0.00 0.01 
Propionibacterium phage B5 0.00 0.00 0.00 0.00 0.00 
Prosthecochloris aestuarii 0.02 0.00 0.00 0.01 0.02 
Proteus mirabilis 0.02 0.01 0.02 0.01 0.01 
Proteus penneri 0.00 0.00 0.00 0.00 0.00 
Proteus vulgaris 0.00 0.00 0.00 0.00 0.00 
Prototheca wickerhamii 0.00 0.00 0.00 0.00 0.00 
Providencia alcalifaciens 0.01 0.00 0.00 0.00 0.00 
Providencia rettgeri 0.01 0.00 0.01 0.00 0.01 
Providencia rustigianii 0.00 0.00 0.00 0.00 0.00 
Providencia stuartii 0.01 0.00 0.00 0.00 0.00 
Pseudendoclonium akinetum 0.00 0.00 0.00 0.00 0.00 
Pseudoalteromonas atlantica 0.05 0.00 0.00 0.01 0.02 
Pseudoalteromonas haloplanktis 0.03 0.00 0.01 0.01 0.02 
Pseudoalteromonas sp. SM9913 0.01 0.00 0.00 0.00 0.01 
Pseudoalteromonas tunicata 0.03 0.00 0.00 0.01 0.01 
Pseudomonas aeruginosa 0.35 0.03 0.07 0.08 0.09 
Pseudomonas alcaligenes 0.00 0.00 0.00 0.00 0.00 
Pseudomonas amygdali 0.03 0.00 0.01 0.01 0.01 
Pseudomonas coronafaciens 0.01 0.00 0.00 0.00 0.00 
Pseudomonas entomophila 0.06 0.01 0.01 0.02 0.02 
Pseudomonas fluorescens 0.28 0.02 0.07 0.06 0.07 
Pseudomonas mendocina 0.15 0.00 0.02 0.03 0.02 
Pseudomonas phage 201phi2-1 0.00 0.00 0.00 0.00 0.00 
Pseudomonas phage 73 0.00 0.00 0.00 0.00 0.00 
Pseudomonas phage B3 0.00 0.00 0.00 0.00 0.00 
Pseudomonas phage D3 0.00 0.00 0.00 0.00 0.00 
Pseudomonas phage D3112 0.00 0.00 0.00 0.00 0.00 
Pseudomonas phage DMS3 0.00 0.00 0.00 0.00 0.00 
Pseudomonas phage F10 0.00 0.00 0.00 0.00 0.00 
Pseudomonas phage F116 0.00 0.00 0.00 0.00 0.00 
Pseudomonas phage LIT1 0.00 0.00 0.00 0.00 0.00 
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Pseudomonas phage LUZ24 0.00 0.00 0.00 0.00 0.00 
Pseudomonas phage LUZ7 0.00 0.00 0.00 0.00 0.00 
Pseudomonas phage M6 0.00 0.00 0.00 0.00 0.00 
Pseudomonas phage MP22 0.00 0.00 0.00 0.00 0.00 
Pseudomonas phage MP29 0.00 0.00 0.00 0.00 0.00 
Pseudomonas phage MP38 0.00 0.00 0.00 0.00 0.00 
Pseudomonas phage PA11 0.00 0.00 0.00 0.00 0.00 
Pseudomonas phage PAJU2 0.00 0.00 0.00 0.00 0.00 
Pseudomonas phage PT2 0.00 0.00 0.00 0.00 0.00 
Pseudomonas phage PaP3 0.00 0.00 0.00 0.00 0.00 
Pseudomonas phage Pf1 0.00 0.00 0.00 0.00 0.00 
Pseudomonas phage YuA 0.00 0.00 0.00 0.00 0.00 
Pseudomonas phage gh-1 0.00 0.00 0.00 0.00 0.00 
Pseudomonas phage phiCTX 0.00 0.00 0.00 0.00 0.00 
Pseudomonas putida 0.21 0.05 0.08 0.09 0.08 
Pseudomonas savastanoi 0.05 0.00 0.01 0.01 0.01 
Pseudomonas sp. ADP 0.00 0.00 0.00 0.00 0.00 
Pseudomonas sp. CA10 0.00 0.00 0.00 0.00 0.00 
Pseudomonas sp. CT14 0.00 0.00 0.00 0.00 0.00 
Pseudomonas sp. ND6 0.00 0.00 0.00 0.00 0.00 
Pseudomonas sp. UK4 0.00 0.00 0.00 0.00 0.00 
Pseudomonas stutzeri 0.18 0.01 0.02 0.03 0.04 
Pseudomonas syringae 0.06 0.00 0.01 0.01 0.02 
Pseudomonas syringae group 
genomosp. 3 

0.07 0.00 0.01 0.01 0.02 

Pseudoramibacter alactolyticus 0.00 0.00 0.00 0.00 0.01 
Pseudovibrio sp. JE062 0.02 0.00 0.00 0.00 0.01 
Psilotum nudum 0.00 0.00 0.00 0.00 0.00 
Psychrobacter arcticus 0.03 0.02 0.02 0.03 0.02 
Psychrobacter cryohalolentis 0.03 0.00 0.01 0.01 0.01 
Psychrobacter sp. PRwf-1 0.02 0.00 0.01 0.01 0.01 
Psychroflexus torquis 0.01 0.00 0.00 0.01 0.04 
Psychromonas ingrahamii 0.07 0.00 0.01 0.01 0.03 
Psychromonas sp. CNPT3 0.01 0.00 0.00 0.00 0.01 
Pycnococcus provasolii 0.00 0.00 0.00 0.00 0.00 
Pylaiella littoralis 0.00 0.00 0.00 0.00 0.00 
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Pyramidobacter piscolens 0.01 0.00 0.00 0.00 0.01 
Pyramimonas parkeae 0.00 0.00 0.00 0.00 0.00 
Pyrenophora tritici-repentis 0.00 0.00 0.00 0.00 0.00 
Pyrobaculum aerophilum 0.01 0.00 0.00 0.00 0.00 
Pyrobaculum arsenaticum 0.01 0.00 0.00 0.00 0.00 
Pyrobaculum calidifontis 0.01 0.00 0.00 0.00 0.00 
Pyrobaculum islandicum 0.00 0.00 0.00 0.00 0.00 
Pyrococcus abyssi 0.02 0.00 0.00 0.00 0.01 
Pyrococcus furiosus 0.02 0.00 0.00 0.00 0.01 
Pyrococcus horikoshii 0.01 0.00 0.00 0.00 0.01 
Ralstonia phage RSB1 0.00 0.00 0.00 0.00 0.00 
Ralstonia phage RSL1 0.00 0.00 0.00 0.00 0.00 
Ralstonia phage RSS1 0.00 0.00 0.00 0.00 0.00 
Ralstonia phage phiRSA1 0.00 0.00 0.00 0.00 0.00 
Ralstonia pickettii 0.38 0.00 0.03 0.04 0.04 
Ralstonia solanacearum 0.80 0.01 0.06 0.09 0.07 
Ralstonia sp. 5_7_47FAA 0.07 0.00 0.00 0.01 0.01 
Ranunculus macranthus 0.00 0.00 0.00 0.00 0.00 
Raphidiopsis brookii 0.01 0.00 0.00 0.00 0.00 
Rattus norvegicus 0.00 0.00 0.00 0.00 0.01 
Reclinomonas americana 0.00 0.00 0.00 0.00 0.00 
Reinekea blandensis 0.04 0.00 0.00 0.01 0.01 
Renibacterium salmoninarum 0.01 0.01 0.01 0.01 0.01 
Rhizobium etli 0.08 0.01 0.01 0.02 0.03 
Rhizobium leguminosarum 0.10 0.03 0.03 0.04 0.05 
Rhizobium phage 16-3 0.00 0.00 0.00 0.00 0.00 
Rhodobacter capsulatus 0.08 0.00 0.01 0.01 0.01 
Rhodobacter sp. SW2 0.17 0.00 0.01 0.01 0.01 
Rhodobacter sphaeroides 0.36 0.01 0.02 0.02 0.04 
Rhodobacteraceae bacterium 
HTCC2083 

0.01 0.00 0.00 0.00 0.00 

Rhodobacteraceae bacterium 
HTCC2150 

0.01 0.00 0.00 0.00 0.00 

Rhodobacteraceae bacterium KLH11 0.01 0.00 0.00 0.00 0.00 
Rhodobacterales bacterium HTCC2255 0.01 0.00 0.00 0.00 0.01 
Rhodobacterales bacterium Y4I 0.02 0.00 0.00 0.00 0.00 
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Rhodococcus equi 0.01 0.69 0.58 0.55 0.31 
Rhodococcus erythropolis 0.02 1.43 1.21 1.19 0.66 
Rhodococcus jostii 0.06 70.15 60.38 59.25 32.08 
Rhodococcus opacus 0.01 4.30 3.58 3.41 1.88 
Rhodococcus sp. NS1 0.00 0.01 0.01 0.01 0.01 
Rhodomicrobium vannielii 0.04 0.00 0.00 0.01 0.02 
Rhodomonas salina 0.00 0.00 0.00 0.00 0.00 
Rhodopirellula baltica 0.06 0.00 0.01 0.02 0.06 
Rhodopseudomonas palustris 0.54 0.03 0.05 0.08 0.14 
Rhodospirillum centenum 0.08 0.00 0.00 0.01 0.03 
Rhodospirillum rubrum 0.08 0.00 0.01 0.02 0.05 
Rhodothermus marinus 0.07 0.00 0.00 0.02 0.06 
Ricinus communis 0.08 0.00 0.00 0.01 0.02 
Rickettsia africae 0.00 0.00 0.00 0.00 0.00 
Rickettsia akari 0.00 0.00 0.00 0.00 0.00 
Rickettsia bellii 0.01 0.00 0.00 0.00 0.01 
Rickettsia canadensis 0.00 0.00 0.00 0.00 0.00 
Rickettsia conorii 0.00 0.00 0.00 0.00 0.00 
Rickettsia endosymbiont of Ixodes 
scapularis 

0.00 0.00 0.00 0.00 0.00 

Rickettsia felis 0.00 0.00 0.00 0.00 0.00 
Rickettsia massiliae 0.00 0.00 0.00 0.00 0.00 
Rickettsia peacockii 0.00 0.00 0.00 0.00 0.00 
Rickettsia prowazekii 0.00 0.00 0.00 0.00 0.00 
Rickettsia rickettsii 0.00 0.00 0.00 0.00 0.00 
Rickettsia sibirica 0.00 0.00 0.00 0.00 0.00 
Rickettsia typhi 0.00 0.00 0.00 0.00 0.00 
Rickettsiella grylli 0.01 0.00 0.00 0.00 0.00 
Ricordea florida 0.00 0.00 0.00 0.00 0.00 
Riemerella anatipestifer 0.01 0.00 0.00 0.02 0.04 
Robiginitalea biformata 0.02 0.00 0.00 0.04 0.09 
Roseburia intestinalis 0.00 0.00 0.00 0.01 0.01 
Roseburia inulinivorans 0.00 0.00 0.00 0.01 0.01 
Roseibium sp. TrichSKD4 0.01 0.00 0.00 0.00 0.01 
Roseiflexus castenholzii 0.11 0.01 0.01 0.02 0.06 
Roseiflexus sp. RS-1 0.13 0.01 0.02 0.03 0.08 
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Roseobacter denitrificans 0.07 0.00 0.01 0.01 0.01 
Roseobacter litoralis 0.01 0.00 0.00 0.00 0.00 
Roseobacter phage SIO1 0.00 0.00 0.00 0.00 0.00 
Roseobacter sp. AzwK-3b 0.02 0.00 0.00 0.00 0.00 
Roseobacter sp. CCS2 0.01 0.00 0.00 0.00 0.00 
Roseobacter sp. GAI101 0.03 0.00 0.00 0.01 0.01 
Roseobacter sp. MED193 0.03 0.00 0.00 0.00 0.00 
Roseobacter sp. SK209-2-6 0.01 0.00 0.00 0.00 0.00 
Roseomonas cervicalis 0.04 0.00 0.00 0.00 0.01 
Roseovarius nubinhibens 0.03 0.00 0.00 0.00 0.00 
Roseovarius sp. 217 0.06 0.00 0.00 0.00 0.01 
Roseovarius sp. TM1035 0.01 0.00 0.00 0.00 0.00 
Rothia dentocariosa 0.00 0.00 0.00 0.00 0.01 
Rothia mucilaginosa 0.00 0.00 0.00 0.00 0.01 
Rubrobacter xylanophilus 0.08 0.03 0.03 0.04 0.05 
Ruegeria lacuscaerulensis 0.01 0.00 0.00 0.00 0.00 
Ruegeria pomeroyi 0.10 0.00 0.01 0.01 0.01 
Ruegeria sp. PR1b 0.00 0.00 0.00 0.00 0.00 
Ruegeria sp. R11 0.01 0.00 0.00 0.00 0.00 
Ruegeria sp. TM1040 0.06 0.00 0.00 0.01 0.01 
Ruminococcaceae bacterium D16 0.00 0.00 0.00 0.01 0.01 
Ruminococcus albus 0.01 0.00 0.00 0.01 0.03 
Ruminococcus flavefaciens 0.00 0.00 0.00 0.00 0.01 
Ruminococcus gnavus 0.00 0.00 0.00 0.00 0.01 
Ruminococcus lactaris 0.00 0.00 0.00 0.00 0.01 
Ruminococcus obeum 0.00 0.00 0.00 0.00 0.01 
Ruminococcus sp. 5_1_39BFAA 0.00 0.00 0.00 0.00 0.01 
Ruminococcus torques 0.00 0.00 0.00 0.00 0.01 
Saccharomonospora viridis 0.01 0.07 0.06 0.06 0.05 
Saccharomyces cerevisiae 0.00 0.00 0.00 0.00 0.00 
Saccharophagus degradans 0.07 0.00 0.00 0.02 0.03 
Saccharopolyspora erythraea 0.04 0.24 0.22 0.22 0.15 
Saccoglossus kowalevskii 0.00 0.00 0.00 0.00 0.00 
Sagittula stellata 0.02 0.00 0.00 0.00 0.00 
Salinibacter ruber 0.04 0.00 0.00 0.02 0.05 
Salinispora arenicola 0.01 0.03 0.02 0.03 0.03 
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Salinispora tropica 0.03 0.06 0.06 0.07 0.07 
Salmonella enterica 0.07 0.01 0.01 0.02 0.03 
Salmonella phage Fels-1 0.00 0.00 0.00 0.00 0.00 
Salmonella phage SS3e 0.00 0.00 0.00 0.00 0.00 
Salmonella phage ST64T 0.00 0.00 0.00 0.00 0.00 
Salmonella phage Vi II-E1 0.00 0.00 0.00 0.00 0.00 
Salmonella phage epsilon15 0.00 0.00 0.00 0.00 0.00 
Salmonella phage epsilon34 0.00 0.00 0.00 0.00 0.00 
Sanguibacter keddieii 0.01 0.01 0.01 0.02 0.02 
Saprolegnia ferax 0.00 0.00 0.00 0.00 0.00 
Scardovia inopinata 0.00 0.00 0.00 0.00 0.00 
Scenedesmus obliquus 0.00 0.00 0.00 0.00 0.00 
Scheffersomyces stipitis 0.00 0.00 0.00 0.00 0.00 
Schistosoma mansoni 0.00 0.00 0.00 0.00 0.00 
Schizophyllum commune 0.00 0.00 0.00 0.00 0.00 
Schizosaccharomyces japonicus 0.00 0.00 0.00 0.00 0.00 
Schizosaccharomyces pombe 0.00 0.00 0.00 0.00 0.01 
Sclerotinia sclerotiorum 0.00 0.00 0.00 0.00 0.00 
Sebaldella termitidis 0.01 0.01 0.02 0.02 0.04 
Segniliparus rotundus 0.00 0.02 0.02 0.02 0.01 
Selaginella moellendorffii 0.00 0.00 0.00 0.00 0.00 
Selenomonas flueggei 0.01 0.00 0.00 0.00 0.01 
Selenomonas noxia 0.01 0.00 0.00 0.00 0.01 
Selenomonas sp. oral taxon 137 0.00 0.00 0.00 0.00 0.01 
Selenomonas sp. oral taxon 149 0.00 0.00 0.00 0.00 0.00 
Selenomonas sputigena 0.01 0.00 0.00 0.00 0.01 
Serratia entomophila 0.00 0.00 0.00 0.00 0.00 
Serratia marcescens 0.00 0.00 0.00 0.00 0.00 
Serratia odorifera 0.02 0.00 0.00 0.01 0.01 
Serratia proteamaculans 0.04 0.01 0.01 0.02 0.02 
Shewanella amazonensis 0.04 0.00 0.00 0.01 0.02 
Shewanella baltica 0.05 0.00 0.00 0.01 0.02 
Shewanella benthica 0.01 0.00 0.00 0.00 0.00 
Shewanella denitrificans 0.04 0.00 0.00 0.01 0.01 
Shewanella frigidimarina 0.04 0.00 0.00 0.01 0.02 
Shewanella halifaxensis 0.01 0.00 0.00 0.00 0.01 
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Shewanella loihica 0.03 0.00 0.00 0.01 0.02 
Shewanella oneidensis 0.02 0.00 0.00 0.01 0.01 
Shewanella pealeana 0.02 0.00 0.00 0.01 0.01 
Shewanella piezotolerans 0.01 0.00 0.00 0.00 0.01 
Shewanella putrefaciens 0.02 0.00 0.00 0.01 0.01 
Shewanella sediminis 0.04 0.00 0.00 0.01 0.02 
Shewanella sp. ANA-3 0.02 0.00 0.00 0.01 0.01 
Shewanella sp. MR-4 0.02 0.00 0.00 0.00 0.01 
Shewanella sp. MR-7 0.01 0.00 0.00 0.00 0.01 
Shewanella sp. W3-18-1 0.02 0.00 0.00 0.00 0.01 
Shewanella violacea 0.01 0.00 0.00 0.00 0.00 
Shewanella woodyi 0.02 0.00 0.00 0.00 0.01 
Shigella boydii 0.00 0.00 0.00 0.00 0.00 
Shigella dysenteriae 0.01 0.00 0.00 0.00 0.00 
Shigella flexneri 0.01 0.00 0.00 0.00 0.01 
Shigella phage Sf6 0.00 0.00 0.00 0.00 0.00 
Shigella phage phiSboM-AG3 0.00 0.00 0.00 0.00 0.00 
Shigella sonnei 0.00 0.00 0.00 0.00 0.00 
Shigella sp. D9 0.00 0.00 0.00 0.00 0.00 
Shuttleworthia satelles 0.00 0.00 0.00 0.00 0.01 
Sideroxydans lithotrophicus 1.36 0.00 0.02 0.04 0.05 
Silicibacter phage DSS3phi2 0.00 0.00 0.00 0.00 0.00 
Silicibacter sp. TrichCH4B 0.01 0.00 0.00 0.00 0.00 
Simonsiella muelleri 0.02 0.00 0.00 0.00 0.00 
Sinorhizobium fredii 0.04 0.01 0.01 0.01 0.01 
Sinorhizobium medicae 0.04 0.01 0.01 0.01 0.02 
Sinorhizobium meliloti 0.08 0.01 0.01 0.02 0.04 
Sinorhizobium phage PBC5 0.00 0.00 0.00 0.00 0.00 
Slackia exigua 0.00 0.00 0.00 0.00 0.01 
Slackia heliotrinireducens 0.01 0.00 0.00 0.00 0.03 
Sodalis glossinidius 0.01 0.00 0.00 0.00 0.01 
Sorangium cellulosum 0.07 0.01 0.01 0.03 0.08 
Sorghum bicolor 0.00 0.00 0.00 0.00 0.00 
Sphaerobacter thermophilus 0.10 0.01 0.01 0.02 0.04 
Sphingobacterium spiritivorum 0.02 0.00 0.00 0.05 0.12 
Sphingobium chlorophenolicum 0.03 0.00 0.00 0.00 0.01 
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Sphingobium japonicum 0.05 0.00 0.01 0.01 0.01 
Sphingomonas sp. A1 0.00 0.00 0.00 0.00 0.00 
Sphingomonas sp. KA1 0.01 0.00 0.00 0.00 0.00 
Sphingomonas sp. SKA58 0.04 0.00 0.00 0.00 0.01 
Sphingomonas wittichii 0.11 0.02 0.03 0.03 0.03 
Sphingopyxis alaskensis 0.10 0.01 0.01 0.01 0.02 
Sphingopyxis macrogoltabida 0.00 0.00 0.00 0.00 0.00 
Spirochaeta smaragdinae 0.02 0.00 0.00 0.02 0.06 
Spirochaeta thermophila 0.02 0.00 0.00 0.01 0.04 
Spirosoma linguale 0.04 0.00 0.01 0.10 0.21 
Spizellomyces punctatus 0.00 0.00 0.00 0.00 0.00 
Sporosarcina ureae 0.00 0.00 0.00 0.00 0.00 
Stackebrandtia nassauensis 0.01 0.02 0.02 0.02 0.03 
Staphylococcus aureus 0.01 0.03 0.05 0.01 0.02 
Staphylococcus capitis 0.00 0.00 0.00 0.00 0.00 
Staphylococcus caprae 0.00 0.00 0.00 0.00 0.00 
Staphylococcus carnosus 0.00 0.01 0.01 0.00 0.00 
Staphylococcus epidermidis 0.01 0.02 0.03 0.01 0.01 
Staphylococcus haemolyticus 0.01 0.02 0.02 0.01 0.01 
Staphylococcus hominis 0.00 0.00 0.00 0.00 0.00 
Staphylococcus lugdunensis 0.00 0.01 0.01 0.00 0.00 
Staphylococcus phage 2638A 0.00 0.00 0.00 0.00 0.00 
Staphylococcus phage 53 sensu lato 0.00 0.00 0.00 0.00 0.00 
Staphylococcus phage EW 0.00 0.00 0.00 0.00 0.00 
Staphylococcus phage K 0.00 0.00 0.00 0.00 0.00 
Staphylococcus phage PVL 0.00 0.00 0.00 0.00 0.00 
Staphylococcus phage Twort 0.00 0.00 0.00 0.00 0.00 
Staphylococcus saprophyticus 0.00 0.02 0.02 0.01 0.01 
Staphylococcus sciuri 0.00 0.00 0.00 0.00 0.00 
Staphylococcus sp. 693-2 0.00 0.00 0.00 0.00 0.00 
Staphylococcus warneri 0.00 0.00 0.00 0.00 0.00 
Staphylothermus hellenicus 0.00 0.00 0.00 0.00 0.00 
Staphylothermus marinus 0.01 0.00 0.00 0.00 0.00 
Starkeya novella 0.05 0.00 0.00 0.01 0.01 
Staurastrum punctulatum 0.00 0.00 0.00 0.00 0.00 
Stenotrophomonas maltophilia 0.08 0.00 0.01 0.02 0.02 
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Stenotrophomonas phage S1 0.00 0.00 0.00 0.00 0.00 
Stenotrophomonas sp. SKA14 0.02 0.00 0.00 0.00 0.01 
Stigeoclonium helveticum 0.00 0.00 0.00 0.00 0.00 
Stigmatella aurantiaca 0.07 0.00 0.00 0.03 0.09 
Streptobacillus moniliformis 0.01 0.00 0.00 0.00 0.01 
Streptococcus agalactiae 0.01 0.01 0.01 0.01 0.01 
Streptococcus anginosus 0.00 0.00 0.00 0.00 0.00 
Streptococcus downei 0.00 0.00 0.00 0.00 0.00 
Streptococcus dysgalactiae 0.00 0.00 0.00 0.00 0.00 
Streptococcus equi 0.00 0.00 0.00 0.00 0.01 
Streptococcus equinus 0.00 0.00 0.00 0.00 0.00 
Streptococcus gallolyticus 0.00 0.00 0.00 0.00 0.00 
Streptococcus gordonii 0.00 0.00 0.00 0.00 0.01 
Streptococcus infantarius 0.00 0.00 0.00 0.00 0.00 
Streptococcus infantis 0.00 0.00 0.00 0.00 0.00 
Streptococcus mitis 0.00 0.00 0.00 0.00 0.00 
Streptococcus mutans 0.00 0.01 0.01 0.00 0.01 
Streptococcus oralis 0.00 0.00 0.00 0.00 0.00 
Streptococcus parasanguinis 0.00 0.00 0.00 0.00 0.00 
Streptococcus phage 5093 0.00 0.00 0.00 0.00 0.00 
Streptococcus phage 7201 0.00 0.00 0.00 0.00 0.00 
Streptococcus phage 858 0.00 0.00 0.00 0.00 0.00 
Streptococcus phage EJ-1 0.00 0.00 0.00 0.00 0.00 
Streptococcus phage SM1 0.00 0.00 0.00 0.00 0.00 
Streptococcus phage Sfi19 0.00 0.00 0.00 0.00 0.00 
Streptococcus phage phi3396 0.00 0.00 0.00 0.00 0.00 
Streptococcus pneumoniae 0.01 0.01 0.01 0.01 0.02 
Streptococcus pseudoporcinus 0.00 0.00 0.00 0.00 0.00 
Streptococcus pyogenes 0.01 0.01 0.01 0.01 0.01 
Streptococcus salivarius 0.00 0.00 0.00 0.00 0.00 
Streptococcus sanguinis 0.00 0.00 0.01 0.00 0.01 
Streptococcus sp. 2_1_36FAA 0.00 0.00 0.00 0.00 0.00 
Streptococcus sp. M143 0.00 0.00 0.00 0.00 0.00 
Streptococcus sp. oral taxon 071 0.00 0.00 0.00 0.00 0.00 
Streptococcus suis 0.00 0.01 0.01 0.00 0.01 
Streptococcus thermophilus 0.00 0.00 0.00 0.00 0.01 
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Streptococcus uberis 0.00 0.00 0.00 0.00 0.00 
Streptococcus vestibularis 0.00 0.00 0.00 0.00 0.00 
Streptomyces albus 0.01 0.00 0.00 0.01 0.01 
Streptomyces avermitilis 0.03 0.14 0.12 0.13 0.11 
Streptomyces clavuligerus 0.01 0.00 0.00 0.00 0.01 
Streptomyces coelicolor 0.02 0.06 0.05 0.05 0.05 
Streptomyces filamentosus 0.01 0.00 0.00 0.00 0.01 
Streptomyces flavogriseus 0.00 0.00 0.00 0.00 0.01 
Streptomyces ghanaensis 0.01 0.00 0.00 0.01 0.01 
Streptomyces griseoflavus 0.00 0.01 0.01 0.01 0.01 
Streptomyces griseus 0.01 0.01 0.01 0.01 0.01 
Streptomyces hygroscopicus 0.01 0.01 0.01 0.01 0.02 
Streptomyces lividans 0.02 0.03 0.03 0.03 0.05 
Streptomyces phage VWB 0.00 0.00 0.00 0.00 0.00 
Streptomyces pristinaespiralis 0.01 0.00 0.00 0.00 0.01 
Streptomyces rochei 0.00 0.00 0.00 0.00 0.00 
Streptomyces scabiei 0.01 0.05 0.04 0.05 0.04 
Streptomyces sp. AA4 0.01 0.01 0.02 0.02 0.02 
Streptomyces sp. ACT-1 0.01 0.01 0.01 0.01 0.02 
Streptomyces sp. ACTE 0.00 0.00 0.00 0.00 0.01 
Streptomyces sp. C 0.01 0.00 0.00 0.01 0.01 
Streptomyces sp. HK1 0.00 0.00 0.00 0.00 0.00 
Streptomyces sp. Mg1 0.01 0.00 0.00 0.00 0.01 
Streptomyces sp. SPB74 0.00 0.00 0.00 0.00 0.01 
Streptomyces sp. SPB78 0.01 0.00 0.00 0.00 0.01 
Streptomyces sp. W9 0.00 0.00 0.00 0.00 0.00 
Streptomyces sp. e14 0.00 0.00 0.00 0.00 0.01 
Streptomyces sviceus 0.01 0.01 0.00 0.01 0.01 
Streptomyces violaceoruber 0.00 0.00 0.00 0.00 0.00 
Streptomyces violaceusniger 0.01 0.01 0.01 0.01 0.01 
Streptomyces viridochromogenes 0.01 0.00 0.00 0.01 0.01 
Streptosporangium roseum 0.02 0.03 0.03 0.03 0.05 
Strongylocentrotus purpuratus 0.00 0.00 0.00 0.00 0.00 
Subdoligranulum variabile 0.01 0.00 0.00 0.00 0.01 
Sulfitobacter phage EE36phi1 0.00 0.00 0.00 0.00 0.00 
Sulfitobacter sp. EE-36 0.01 0.00 0.00 0.00 0.00 
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Sulfitobacter sp. NAS-14.1 0.02 0.00 0.00 0.00 0.00 
Sulfolobus acidocaldarius 0.01 0.00 0.00 0.00 0.00 
Sulfolobus islandicus 0.01 0.00 0.00 0.00 0.00 
Sulfolobus solfataricus 0.01 0.00 0.00 0.00 0.00 
Sulfolobus tokodaii 0.01 0.00 0.00 0.00 0.00 
Sulfolobus virus STSV1 0.00 0.00 0.00 0.00 0.00 
Sulfuricurvum kujiense 0.65 0.00 0.00 0.01 0.03 
Sulfurihydrogenibium azorense 0.02 0.00 0.00 0.00 0.01 
Sulfurihydrogenibium sp. YO3AOP1 0.03 0.00 0.00 0.01 0.02 
Sulfurihydrogenibium yellowstonense 0.01 0.00 0.00 0.00 0.00 
Sulfurimonas autotrophica 0.07 0.00 0.00 0.00 0.01 
Sulfurimonas denitrificans 0.18 0.00 0.00 0.01 0.02 
Sulfurospirillum deleyianum 0.04 0.00 0.01 0.02 0.02 
Sulfurovum sp. NBC37-1 0.06 0.00 0.01 0.01 0.02 
Sus scrofa 0.00 0.00 0.00 0.00 0.00 
Symbiobacterium thermophilum 0.07 0.03 0.04 0.08 0.07 
Synechococcus elongatus 0.04 0.00 0.01 0.01 0.03 
Synechococcus phage S-PM2 0.00 0.00 0.00 0.00 0.00 
Synechococcus phage S-RSM4 0.00 0.00 0.00 0.00 0.00 
Synechococcus phage syn9 0.00 0.00 0.00 0.00 0.00 
Synechococcus sp. BL107 0.00 0.00 0.00 0.00 0.00 
Synechococcus sp. CC9311 0.01 0.00 0.00 0.00 0.01 
Synechococcus sp. CC9605 0.01 0.00 0.00 0.00 0.01 
Synechococcus sp. CC9902 0.01 0.00 0.00 0.00 0.01 
Synechococcus sp. JA-2-3B'a(2-13) 0.03 0.00 0.00 0.01 0.02 
Synechococcus sp. JA-3-3Ab 0.02 0.00 0.00 0.01 0.02 
Synechococcus sp. PCC 7002 0.02 0.00 0.00 0.00 0.01 
Synechococcus sp. PCC 7335 0.01 0.00 0.00 0.00 0.01 
Synechococcus sp. RCC307 0.01 0.00 0.00 0.00 0.01 
Synechococcus sp. RS9916 0.00 0.00 0.00 0.00 0.00 
Synechococcus sp. RS9917 0.01 0.00 0.00 0.00 0.00 
Synechococcus sp. WH 5701 0.01 0.00 0.00 0.00 0.00 
Synechococcus sp. WH 7803 0.00 0.00 0.00 0.00 0.00 
Synechococcus sp. WH 7805 0.00 0.00 0.00 0.00 0.00 
Synechococcus sp. WH 8102 0.01 0.00 0.00 0.00 0.01 
Synechococcus sp. WH 8109 0.00 0.00 0.00 0.00 0.00 
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Synechocystis sp. PCC 6803 0.05 0.00 0.00 0.02 0.04 
Synedra acus 0.00 0.00 0.00 0.00 0.00 
Syntrichia ruralis 0.00 0.00 0.00 0.00 0.00 
Syntrophobacter fumaroxidans 0.23 0.01 0.01 0.05 0.20 
Syntrophomonas wolfei 0.05 0.01 0.01 0.02 0.08 
Syntrophothermus lipocalidus 0.03 0.00 0.01 0.01 0.03 
Syntrophus aciditrophicus 0.29 0.00 0.01 0.05 0.19 
Taeniopygia guttata 0.00 0.00 0.00 0.00 0.00 
Talaromyces stipitatus 0.00 0.00 0.00 0.00 0.00 
Teredinibacter turnerae 0.03 0.00 0.00 0.01 0.01 
Terriglobus saanensis 0.03 0.00 0.00 0.01 0.03 
Tetrahymena thermophila 0.00 0.00 0.00 0.00 0.00 
Thalassiobium sp. R2A62 0.01 0.00 0.00 0.00 0.00 
Thalassiosira oceanica 0.00 0.00 0.00 0.00 0.00 
Thalassiosira pseudonana 0.00 0.00 0.00 0.00 0.01 
Thalassomonas phage BA3 0.00 0.00 0.00 0.00 0.00 
Thauera sp. MZ1T 1.39 0.00 0.09 0.12 0.06 
Theileria annulata 0.00 0.00 0.00 0.00 0.00 
Theileria parva 0.00 0.00 0.00 0.00 0.00 
Thermaerobacter marianensis 0.03 0.00 0.01 0.01 0.02 
Thermaerobacter subterraneus 0.03 0.00 0.00 0.01 0.02 
Thermanaerovibrio acidaminovorans 0.02 0.00 0.00 0.01 0.03 
Thermincola potens 0.06 0.01 0.01 0.02 0.07 
Thermoanaerobacter brockii 0.01 0.00 0.00 0.01 0.02 
Thermoanaerobacter ethanolicus 0.00 0.00 0.00 0.00 0.01 
Thermoanaerobacter italicus 0.01 0.00 0.00 0.01 0.01 
Thermoanaerobacter mathranii 0.00 0.00 0.00 0.00 0.01 
Thermoanaerobacter pseudethanolicus 0.00 0.00 0.00 0.00 0.00 
Thermoanaerobacter sp. X513 0.02 0.01 0.01 0.02 0.04 
Thermoanaerobacter sp. X514 0.00 0.00 0.00 0.00 0.00 
Thermoanaerobacter sp. X561 0.00 0.00 0.00 0.00 0.00 
Thermoanaerobacter wiegelii 0.01 0.00 0.00 0.01 0.01 
Thermoanaerobacterium 
thermosaccharolyticum 

0.02 0.00 0.01 0.02 0.05 

Thermobaculum terrenum 0.07 0.00 0.01 0.01 0.03 
Thermobifida fusca 0.03 0.05 0.04 0.05 0.06 
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Thermobispora bispora 0.02 0.03 0.02 0.02 0.04 
Thermococcus barophilus 0.01 0.00 0.00 0.00 0.00 
Thermococcus gammatolerans 0.01 0.00 0.00 0.00 0.00 
Thermococcus kodakarensis 0.02 0.00 0.00 0.00 0.01 
Thermococcus onnurineus 0.01 0.00 0.00 0.00 0.01 
Thermococcus sibiricus 0.01 0.00 0.00 0.00 0.01 
Thermococcus sp. AM4 0.00 0.00 0.00 0.00 0.00 
Thermococcus sp. AMT11 0.00 0.00 0.00 0.00 0.00 
Thermocrinis albus 0.01 0.00 0.00 0.00 0.01 
Thermodesulfovibrio yellowstonii 0.21 0.00 0.00 0.01 0.06 
Thermofilum pendens 0.01 0.00 0.00 0.00 0.00 
Thermomicrobium roseum 0.07 0.00 0.00 0.01 0.02 
Thermomonospora curvata 0.02 0.05 0.04 0.05 0.05 
Thermoplasma acidophilum 0.01 0.00 0.00 0.00 0.00 
Thermoplasma volcanium 0.01 0.00 0.00 0.00 0.00 
Thermoproteus neutrophilus 0.00 0.00 0.00 0.00 0.00 
Thermosediminibacter oceani 0.04 0.00 0.00 0.02 0.05 
Thermosinus carboxydivorans 0.04 0.00 0.01 0.04 0.08 
Thermosipho africanus 0.01 0.00 0.00 0.01 0.01 
Thermosipho melanesiensis 0.02 0.00 0.00 0.01 0.03 
Thermosphaera aggregans 0.00 0.00 0.00 0.00 0.00 
Thermosynechococcus elongatus 0.03 0.00 0.00 0.01 0.02 
Thermotoga lettingae 0.02 0.00 0.00 0.00 0.02 
Thermotoga maritima 0.03 0.00 0.00 0.01 0.03 
Thermotoga naphthophila 0.00 0.00 0.00 0.00 0.00 
Thermotoga neapolitana 0.01 0.00 0.00 0.00 0.01 
Thermotoga petrophila 0.01 0.00 0.00 0.00 0.01 
Thermotoga sp. RQ2 0.01 0.00 0.00 0.00 0.01 
Thermotogales bacterium 
mesG1.Ag.4.2 

0.01 0.00 0.00 0.01 0.02 

Thermus aquaticus 0.01 0.00 0.00 0.00 0.01 
Thermus phage P74-26 0.00 0.00 0.00 0.00 0.00 
Thermus thermophilus 0.05 0.00 0.01 0.01 0.04 
Thioalkalivibrio sp. HL-EbGR7 0.32 0.00 0.01 0.02 0.03 
Thioalkalivibrio sp. K90mix 0.10 0.00 0.00 0.01 0.01 
Thiobacillus denitrificans 4.68 0.00 0.05 0.05 0.05 
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Thiomicrospira crunogena 0.10 0.00 0.01 0.01 0.02 
Thiomonas intermedia 0.29 0.00 0.01 0.02 0.02 
Thiomonas sp. 3As 0.00 0.00 0.00 0.00 0.00 
Tolumonas auensis 0.05 0.00 0.01 0.02 0.02 
Toxoplasma gondii 0.00 0.00 0.00 0.00 0.00 
Treponema denticola 0.02 0.01 0.01 0.01 0.05 
Treponema pallidum 0.01 0.00 0.00 0.00 0.01 
Treponema vincentii 0.01 0.00 0.00 0.00 0.02 
Tribolium castaneum 0.00 0.00 0.00 0.00 0.00 
Trichodesmium erythraeum 0.03 0.00 0.00 0.01 0.03 
Trichomonas vaginalis 0.00 0.00 0.00 0.00 0.01 
Trichophyton verrucosum 0.00 0.00 0.00 0.00 0.00 
Trichoplax adhaerens 0.00 0.00 0.00 0.00 0.00 
Triticum aestivum 0.00 0.00 0.00 0.00 0.00 
Tropheryma whipplei 0.00 0.00 0.00 0.00 0.00 
Truepera radiovictrix 0.02 0.00 0.00 0.01 0.01 
Trypanosoma brucei 0.00 0.00 0.00 0.00 0.00 
Trypanosoma cruzi 0.00 0.00 0.00 0.00 0.00 
Tsukamurella paurometabola 0.01 0.11 0.09 0.09 0.06 
Tuber melanosporum 0.00 0.00 0.00 0.00 0.00 
Turicibacter sanguinis 0.00 0.01 0.01 0.01 0.02 
Typha latifolia 0.00 0.00 0.00 0.00 0.00 
Uncinocarpus reesii 0.00 0.00 0.00 0.00 0.00 
Ureaplasma parvum 0.00 0.00 0.00 0.00 0.00 
Ureaplasma urealyticum 0.00 0.00 0.00 0.00 0.00 
Ustilago maydis 0.00 0.00 0.00 0.00 0.00 
Vanderwaltozyma polyspora 0.00 0.00 0.00 0.00 0.00 
Variovorax paradoxus 1.62 0.00 0.13 0.11 0.10 
Vaucheria litorea 0.00 0.00 0.00 0.00 0.00 
Veillonella atypica 0.00 0.00 0.00 0.00 0.00 
Veillonella dispar 0.00 0.00 0.00 0.00 0.00 
Veillonella parvula 0.01 0.00 0.00 0.01 0.02 
Veillonella sp. 3_1_44 0.00 0.00 0.00 0.00 0.00 
Veillonella sp. 6_1_27 0.00 0.00 0.00 0.00 0.00 
Veillonella sp. oral taxon 158 0.00 0.00 0.00 0.00 0.00 
Ventrifossa garmani 0.00 0.00 0.00 0.00 0.00 
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Verminephrobacter eiseniae 1.63 0.03 0.23 0.26 0.11 
Verrucomicrobiae bacterium DG1235 0.03 0.00 0.00 0.01 0.03 
Verrucomicrobium spinosum 0.04 0.00 0.00 0.01 0.03 
Verticillium albo-atrum 0.00 0.00 0.00 0.00 0.00 
Vibrio alginolyticus 0.00 0.00 0.00 0.00 0.00 
Vibrio caribbenthicus 0.00 0.00 0.00 0.00 0.00 
Vibrio cholerae 0.05 0.00 0.00 0.01 0.03 
Vibrio coralliilyticus 0.01 0.00 0.00 0.00 0.00 
Vibrio furnissii 0.01 0.00 0.00 0.00 0.00 
Vibrio harveyi 0.02 0.00 0.00 0.01 0.01 
Vibrio metschnikovii 0.01 0.00 0.00 0.00 0.00 
Vibrio mimicus 0.01 0.00 0.00 0.00 0.00 
Vibrio orientalis 0.00 0.00 0.00 0.00 0.00 
Vibrio parahaemolyticus 0.03 0.00 0.00 0.01 0.02 
Vibrio phage N4 0.00 0.00 0.00 0.00 0.00 
Vibrio phage VHML 0.00 0.00 0.00 0.00 0.00 
Vibrio phage VP882 0.00 0.00 0.00 0.00 0.00 
Vibrio phage nt-1 sensu lato 0.00 0.00 0.00 0.00 0.00 
Vibrio shilonii 0.01 0.00 0.00 0.00 0.01 
Vibrio sp. 09022 0.00 0.00 0.00 0.00 0.00 
Vibrio sp. 0908 0.00 0.00 0.00 0.00 0.00 
Vibrio sp. AND4 0.00 0.00 0.00 0.00 0.00 
Vibrio sp. Ex25 0.01 0.00 0.00 0.00 0.01 
Vibrio sp. MED222 0.01 0.00 0.00 0.00 0.00 
Vibrio sp. RC341 0.00 0.00 0.00 0.00 0.00 
Vibrio sp. RC586 0.00 0.00 0.00 0.00 0.00 
Vibrio splendidus 0.02 0.00 0.00 0.00 0.01 
Vibrio tapetis 0.00 0.00 0.00 0.00 0.00 
Vibrio vulnificus 0.04 0.00 0.01 0.01 0.02 
Vibrionales bacterium SWAT-3 0.00 0.00 0.00 0.00 0.00 
Vibriophage VP4 0.00 0.00 0.00 0.00 0.00 
Victivallis vadensis 0.02 0.00 0.00 0.01 0.09 
Vitis vinifera 0.00 0.00 0.00 0.00 0.00 
Volvox carteri 0.01 0.00 0.00 0.00 0.01 
Vulcanisaeta distributa 0.00 0.00 0.00 0.00 0.00 
Waddlia chondrophila 0.01 0.00 0.00 0.00 0.01 
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Weissella paramesenteroides 0.00 0.00 0.00 0.00 0.00 
Welwitschia mirabilis 0.00 0.00 0.00 0.00 0.00 
White spot syndrome virus 1 0.00 0.00 0.00 0.00 0.00 
Wigglesworthia glossinidia 0.00 0.00 0.00 0.00 0.00 
Wolbachia endosymbiont of Brugia 
malayi 

0.00 0.00 0.00 0.00 0.00 

Wolbachia endosymbiont of Culex 
quinquefasciatus 

0.00 0.00 0.00 0.00 0.00 

Wolbachia endosymbiont of Drosophila 
ananassae 

0.00 0.00 0.00 0.00 0.00 

Wolbachia endosymbiont of Drosophila 
melanogaster 

0.00 0.00 0.00 0.00 0.00 

Wolbachia endosymbiont of Drosophila 
simulans 

0.00 0.00 0.00 0.00 0.00 

Wolbachia endosymbiont of 
Muscidifurax uniraptor 

0.00 0.00 0.00 0.00 0.00 

Wolbachia sp. wRi 0.00 0.00 0.00 0.00 0.00 
Wolinella succinogenes 0.04 0.00 0.00 0.01 0.02 
Xanthobacter autotrophicus 0.12 0.01 0.02 0.02 0.03 
Xanthomonas albilineans 0.03 0.00 0.00 0.01 0.01 
Xanthomonas axonopodis 0.05 0.00 0.01 0.01 0.02 
Xanthomonas campestris 0.10 0.00 0.01 0.02 0.03 
Xanthomonas euvesicatoria 0.04 0.00 0.00 0.01 0.01 
Xanthomonas fuscans 0.02 0.00 0.00 0.00 0.00 
Xanthomonas oryzae 0.07 0.00 0.01 0.02 0.02 
Xanthomonas phage OP2 0.00 0.00 0.00 0.00 0.00 
Xanthomonas phage Xop411 0.00 0.00 0.00 0.00 0.00 
Xanthomonas phage Xp15 0.00 0.00 0.00 0.00 0.00 
Xenopus (Silurana) tropicalis 0.16 0.00 0.02 0.02 0.01 
Xenorhabdus bovienii 0.01 0.00 0.00 0.00 0.01 
Xenorhabdus nematophila 0.01 0.00 0.00 0.00 0.00 
Xylanimonas cellulosilytica 0.01 0.02 0.01 0.02 0.02 
Xylella fastidiosa 0.08 0.00 0.00 0.01 0.03 
Yarrowia lipolytica 0.00 0.00 0.00 0.00 0.00 
Yersinia aldovae 0.00 0.00 0.00 0.00 0.00 
Yersinia bercovieri 0.01 0.00 0.00 0.00 0.00 
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Yersinia enterocolitica 0.03 0.00 0.01 0.01 0.01 
Yersinia frederiksenii 0.01 0.00 0.00 0.00 0.00 
Yersinia intermedia 0.01 0.00 0.00 0.00 0.00 
Yersinia kristensenii 0.00 0.00 0.00 0.00 0.00 
Yersinia mollaretii 0.01 0.00 0.00 0.00 0.00 
Yersinia pestis 0.04 0.00 0.01 0.01 0.01 
Yersinia phage Berlin 0.00 0.00 0.00 0.00 0.00 
Yersinia phage L-413C 0.00 0.00 0.00 0.00 0.00 
Yersinia phage PY54 0.00 0.00 0.00 0.00 0.00 
Yersinia phage Yepe2 0.00 0.00 0.00 0.00 0.00 
Yersinia pseudotuberculosis 0.01 0.00 0.00 0.01 0.01 
Yersinia rohdei 0.01 0.00 0.00 0.00 0.00 
Yersinia ruckeri 0.01 0.00 0.00 0.00 0.00 
Zunongwangia profunda 0.01 0.00 0.00 0.05 0.10 
Zygnema circumcarinatum 0.00 0.00 0.00 0.00 0.00 
Zygosaccharomyces rouxii 0.00 0.00 0.00 0.00 0.00 
Zymomonas mobilis 0.03 0.00 0.00 0.00 0.02 
alpha proteobacterium BAL199 0.07 0.00 0.00 0.01 0.02 
alpha proteobacterium HIMB114 0.00 0.00 0.00 0.00 0.00 
bacterium Ellin514 0.20 0.00 0.00 0.02 0.08 
beta proteobacterium KB13 0.03 0.00 0.00 0.00 0.00 
candidate division TM7 genomosp. 
GTL1 

0.02 0.00 0.00 0.00 0.01 

candidate division TM7 single-cell 
isolate TM7a 

0.00 0.00 0.00 0.00 0.00 

candidate division TM7 single-cell 
isolate TM7b 

0.00 0.00 0.00 0.00 0.00 

candidate division TM7 single-cell 
isolate TM7c 

0.01 0.00 0.00 0.00 0.00 

cyanobacterium UCYN-A 0.00 0.00 0.00 0.00 0.00 
delta proteobacterium MLMS-1 0.12 0.00 0.00 0.01 0.09 
delta proteobacterium NaphS2 0.13 0.00 0.00 0.02 0.09 
gamma proteobacterium HTCC2207 0.02 0.00 0.00 0.00 0.00 
gamma proteobacterium HTCC5015 0.03 0.00 0.00 0.00 0.00 
gamma proteobacterium HdN1 0.07 0.00 0.00 0.01 0.03 
gamma proteobacterium NOR5-3 0.02 0.00 0.00 0.00 0.01 
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gamma proteobacterium NOR51-B 0.02 0.00 0.00 0.00 0.00 
marine actinobacterium PHSC20C1 0.01 0.02 0.02 0.02 0.02 
marine gamma proteobacterium 
HTCC2080 

0.02 0.00 0.00 0.00 0.00 

marine gamma proteobacterium 
HTCC2143 

0.03 0.00 0.00 0.00 0.01 

marine gamma proteobacterium 
HTCC2148 

0.03 0.00 0.00 0.00 0.01 

uncultured Termite group 1 bacterium 0.01 0.00 0.00 0.00 0.02 
uncultured bacterium 0.00 0.00 0.00 0.00 0.00 
uncultured methanogenic archaeon RC-
I 

0.04 0.00 0.00 0.01 0.03 

unidentified eubacterium SCB49 0.01 0.00 0.00 0.01 0.02 

�
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