Supplementary Material for Harhangi et al.

Hydrazine synthase, a unique phylomarker to study the presence and biodiversity of anammox bacteria

This material includes a table with paiwise sequence identities, a figure with the ClustalW alignment
of the hzsA genes of five different anammox bacteria (Figure S1), a figure showing agarose gel
electrophoresis of the hzsA gene PCR products amplified using gDNA from reactor biomass (Figure
S2), a figure showing the phylogenetic analysis of cloned hzsA gene gPCR products (Figure S3) and a
figure with Real time RT-PCR of hzsA/nirS mRNA expression level for Kuenenia stuttgartiensis
(Figure S4).

Supplementary Table S1 Pairwise sequence identities (%) for the hzsA genes and derived

protein sequences of the anammox bacteria used to design primers (see also Supplementary

Figure S1).

DNA 1 2 3 4 5 Protein 1 2 3 4 5
1 1
21775 2| 81.8
3| 7551|928 3182.0]|97.0
4 1783|820 | 79.1 4 1835|894 | 88.7
5(64.0|63.6 |61.7 | 62.0 5|615|61.8]|623]|64.0

1 = Kuenenia stuttgartiensis
2 = Strain KSU-1

3 = Jettenia asiatica

4 = Brocadia fulgida

5 = Scalindua sp.



K. stuttgartiensis = =

Strain KSU-1
Jettenia asiatica
Brocadia fulgida
Scalindua sp.
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TccGATcTEARARGAcGTGHAcGGTRETGTGAGTEACATATTGTTTABCEAGTECGEEGAGGABNCEEARR 207
BccTRTcTEERRcGANGTEEAAGGTEEGGTGARTRAEGATATTETTTAEEEAGTEREBGAGGABGGHGHARR 210
TGGTATGTERABRGGARGTABRRGCTTEGGTGARTAEGATANNNNNNNNNNNNNNNNNNNNGEBGGAGERG 210
BcccATGTEGARGGARGTGRAGGGTHEGGTHGATGEGTTATTATTTEBcEAcTEAREGAGGEABGABARAG 100
cGeTHATGGETARAGAGATTERGGGAGRGGTTHRATARTcTTeTTTTHARAEAcTEARAGEECABATETCEA 207
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GGECAEEEGTATEACGAARETATEETEATTATGT TERECACGGARGEEGCGATTGTARTATTTGATTTARAATT 280
cGEGEEEEGTATERGARETATEETEATTATGTTEEEGAGGGAAGEEGGATEGTARTGTTTGATTTARATT 280
cGHGATEBcTATEACAEETATEECEAETATcTcEEAGcEcGGEAGEBcGATToTcETCTHRRATTTAREGE 170
cGEGETERATATEAEERATABEEGARTTATGTTTETEATGATACGERGGATEGTATEATARANEAEARAGH 277
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K. stuttgartiensis [EEENGGHBTTGERGGTATTCAREARTGATTTTGEANEACERTTTGATERATCEARETATTGGGRAAGGHEAR 347

Strain KSU-1

BGAAGGAATTENAGGTARTCARNGAATGATTTTGEGABAGERT TTGATEEETGEABETATTGGGATGGGHN 350

Jettenia asiatica  JGHEGGHARTTHREGGTARTcANCARTGATTTTGEGARECEETTTcATERATCERBETATTGGGATGGGAR 350
Brocadia fulgida  GHEGCERTTGENGCTATTCEECENTCATTTTCcENARECERTTTcATENTTHARBGTETTGGCABGGGHE 240

Scalindua sp.

BEBcERcETTCARGGTTETARBERRCCARTTERACAGTCRTTTTCATERTTCTETTARETGGGATTGTTR 347

behecn] TRAGOTacTeACeARrOAt  Trecahisble TTTGATCE, Teanc.tAeTE0GAeang

60 380 400

| | | |
GHARTTTGEGTTTcEEccTcTARARARGAARGGEGGEGGGTCREAGATATCGGARRATCARBATEGATGGHE 417
GARATTTARETTTcEBGGGATEBABRAGRAGGGTGGTGGATGTENGATATGGGHAGATCGAABATTGATGGH 420
GARRTTTABETTTcBTcccATREERERGARGGGTGGTGGATGTHAGATATGGGRGRTGARTETTGATGGH 420
GIlllIIGIIIIIGIIGGGGIGIIIIIGIIGGGIGG GGETGEEEGETETGGGEGATGRABGTAGABGGHE 310
HANcGTEGERTTTGETGGTGTTEABARGARTGGTGGHGGTTGTRAGATATGGGARGTTARTATTGATGGHE 417

oMt el TTT60e00az | CACRAGAASGs00eb0 [GsCAOATATG0 KT chAeaT«bhr00s

hzsA_370F

hzsA_382F
440 460 480
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BcTecTTITARGGEACGATGARTCATET TAAGGGAABETCEECTTEABBGATTTATTATGEAGEGGGHABGTH 457
HcBccTETERcGHEGETGABGGATTATARRGGEABE TcBEcTcETEETATETEETATcETGETGGHAGTR 490
IGIGGIGIIIGGIIGIIGIIGGllIIIIIIGGIIIIIGIIGIGIlllllllllllllG TGETGGEAGTA 400
AcBcerTrcEcGEAcATGEBGCAT TEEARcGCEABETcEEGTCECEBBGATETAT TATGEACGEAGGEAGTH 380
ABfccTcTEAcGEAcTTGARTcATGETEETGGTART TEARCARGEEETRTETAETATGECGGETGGTGHTHE 457

hise 0T TAGGCACATOACEOAT cxin.G:ACe Tsecbrac (lsaleTAETATGO. 60 G0xTA

| | | |
TTcERGARGGEGARGGERGTATEATATGGEGTGARBBGGTATTTTGARGGGGEARTGGARBGAGEATGGHAT 557
THcEccEBGcHARBcccTEcEcTTETATGGEGTCHAERcGTRTTTTcARGGGGEETGGHNRC AANGGGGTHRE 560
TAGEGGABRGGANBGGGTRGTGTTATATGGEGTGABAGGTATTTITGARGGEGERTCGGERACABRGGGGTTE 560
TEcEEcABcGTEAGGGARGEATEATATGGEGTGARBCGTARTTTcARGGEGARTCGGARGGAGAGGGGHAR 450
TAcEEcABccTcARcoTRGGGTTATATEARGAGEEACATATTTTcEARGGTGARTGGGREBETAEGTGGHAR 557

T;GAEGAAGG¢EAEGG?ﬁGFET?ATATEGﬁGTGKCiGGTATTTTGAAGGﬁGACTﬁgﬁﬁxﬁﬁaﬁ@EGGEAt

hzsA 526F
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K. stuttgartiensis GGRECHECEEcEBcccEETcRTERTRTFFTEEccTFTHABEGCABcGEcTHATcCEATcECTTREAREETREE 27

Strain KSU-1

GGTAGHGHENGARBGCATTTATTATATTTGEAGGTTEABEGCATGGTGTARGGCATGAGETTEABARTTEE 630

Jettenia asiatica GGTHGHECHANGEAEBEGGGTTTATTATITTTGEAGGTTETERGGATGGTGTARGGGATGAGTTREATANTEERE 530
Brocadia fulgida GGTNGAcCARGHEEEcGcTTRATEATET TTcEAcGTTETEEGCABGGEGTRATGCATGAGTTERABARTERG 520

Scalindua sp.

BcTTEETANGATGGGTTTETTCATGRTTGETTATTRARETGATGGTTRTANACATGAGTTITGGTAGHGAT 627

GGTAGAGAAGAC‘&GG T T AT TT CAGGTTC CCGGA GG‘FGT A GGATGAGTTECAEAAT&C
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TATGTATABARTETGTTEAGGTTGGATABGEAGGGECGTEATC TARERCANACHATTABGGCARARBGTTE 700
TATcTATABRATETGTTEAGGTTGGATANGEAGGGEGGTERTC TARAREGARACGARTTABCGGABABGTTE 700
TATcEcTATEAEETcTTEBcGTTccATENGEAcGGHEGGGEETGTGREGGAGEGHATTEBECGGTEREGTGT 590
BAREEETTTcARATETATAGGETTCARBETEAGGGTCGCARRGTEARTGCATACARTETGTGGTARTTTGE 697

thos.. [nsahseTTocxborTcOArRGeCAGUGE0G-ches rohe.oA AR ene. 0ACAce e
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TTTEEGCGTATAGAGTTTEECECTTTARAEARARECATAGATEACGATAABETARAABETGAGTTEGHARTT 770
TTTEBccTATTGAGTTTGECAGTTTARRBABCARGATACATEACATAREETARAABETGACGTTECGARTTT 770
TGTEGGGTATAGAGTTERECGACEATEAATAECARECATACAREACATEARETABAABATRACTTECARETT cco
TTcTHGCANTTGATATGEETAREGTTGATABAGTTATGGARARBATTARTTABAATGTARGTTETAATTTY 767

T 1t GG xT;GAGTT Ceasa T&AA$ACAKCGATAGA66AGAT AC TAGA: T. AGTTC-AAeTT

hzsA 757F
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TcATEEATGGTTARBGEBGGATGCARATATEETTTTETEARGEcTABAGGECARATGGTABAAGGGRAGHEG 840
TGATEEATECTTARBCEETGATGCARRTATERTTTTETEARGEGTABACGCECARTGGTARAAGGGERGHG &40
TcATEECANGAEGAEGEEGCATGGAAREATEETCGTTETEEACEABEEACCEEAATGGEAGEAGGGERAGGG 730
TcAEBEAAECETEARABcTCABGCHARTATRATCTTEEGTAGTABTEARGGTAABGGTARTEATAAEARE o37
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K. stuttgartiensis GGHGHNGGEAGGGTGATGATTTGTGTGGENARETGGCATCGTGEGTATENARGGEETATETATGGHRARET o7

Strain KSU-1
Jettenia asiatica
Brocadia fulgida
Scalindua sp.

GGEEBBGGTEGGGTARTGETETGEGTGGATAABTGGGATGGTGERTATEBGAGGEBGATTTETGGGARET s10
GGHEABRcGEAGGGTARTGETETGEGTGGATARETGGGETGGEGEATATEEGEGGEEGATTTAEGGGARET 010
GGHBAGcGGTRGGGTARTGETGTGTGTEGEEARETGGGABGGTGEGTATREGAGGRBCGATETATGGGHAEET s00
TETEETccEEcTHRETGEETGETTcTHGATEAETGGGATGGTTRTTATEETECABATATETATGGTAREG o7

&<k <O0srbeataaTec] . TG?GTEGA?AACTGGGATGGTGC TATCC-AGeCezATTArG6-AACs

hzsA_862F

hzsA_887R
‘E!Z'D E!ulﬂ R oan

I |
GIGIIGGGGlllIIGGIGGIIIIIGIGGIIEGlllIIGGIGIIGIIIIIIIIIEGIGIIIGGIIGIIIGI9??
GTGATGGGGAGATTGGTGGATEAAGEcGREAGGTRARAGTEGARGGTANEATTEGGAGABAGGANGETGGT 930
GTcATceGGHGATTGGEGGATERAcEcGERAcGTEREAGTECAAGATERABGTTECGAGABAGGARMGETGGT 950
cBcBceciclceiTceclocTcllEBcTeclBEccTHABRGGEEREcETERBcTTHccccABRcGRGETTGGT 870
BGGTTGATGAGEACEETCATGEGEET - - - ARAATTRAGGEAAANGHGGETTEN - - -GATGGTTATGTGTH 971
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IIIIGIIGIGIIIIIGIIIIIGIIIIGGGGIG!IGGIIIGIIGGIIGIGGIGIGIIGGGIIGIIIIGlll 1047
GTTTcTAGAGTRECEEETATATGEAATTGGGGEGTAGGTEAGT TGGEAGEGGTARGETGGGATCGETEEATTE 1050
cTTTcTAcEGcTEGEEETATETGARTTcceaTGTAGGTERGTTcGEATEGG TRAGETGGGATGETEEATTE 1050
GIIIGIIGIGIIGIIGllIIIGIIIIGGGGIGIIGGIIIGIIGGIIIIGGIIIGIIGGGIIGIIIIGlllBMJ
TTAEETTcAGGEATTEGABAGERATTEEGGEATAGGTANTETTGEBAGGGTTAGTTGGARTARTEETEAT 1041
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AABRAcGABBTATGACHGGTTGEGEARGGATGARGGTGGATTGTABBGGAGTREC TATEEARTTEEAGHATG 1120
IIIIIGIIIIIIEIGIGGIIGIGIIIGGIIGIIGGIGGIIIGIIIIGGIGlllllll BABTTEETGARG 1120
ANBAAGABETATGAGAGGTTGABGHAAGGATGATGGTGGATTGTABEGGAGTERG TATEECGETTERTGARG 1010
TETANCABGEACTEEAGHETCHAE - - - BATGATGGARGARTTTHRACAACTEETRATEEATTcERACAEG 1108

axcARGACeTAtarchaat] A cxuonksbe00sa0ATT6TACSGaAGSCC TATCCxeT+(C. OAGG
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K. stuttgartiensis [ENGGRTGTTGGTATEETATGEAGARRGAGGGGATTTTGCRATATARTGGTTTAATTTTAGHARRTGTGE 1187

Strain KSU-1
Jettenia asiatica
Brocadia fulgida
Scalindua sp.

BTBccETcTTREGTGTEETATcEGEAGEGEGGTGARTTTccEATETABTceoTTTGATTGEERCABEGGGHE 1190
HENGGRTGTTREGTGTEETATGEEERGAGAGGTGARTTTGGTATTTARTGGTTTGAT TGERNGARBGGGEG 1190
HBAccATGTTGGTGTEATATGEAGAGEGTGGAGATTTEGGEATETATTGGTTIGAT TTERAAGANTGGEAN 1080
cBBcTETcATcGTGTETTETGETGARRGABRCGATTTTccTATTTATTABT TETCcEGETCATARAGCGEAR 1178

acrGerTGr To0ToT0eTa1G0 shexbacs. OheTTrlGeAT. ThelosTTranrt.chashh 6hoxe
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IGIIGGGGIIIIGGIIIIIGIIGllllllllIGGIIIGIIIIIIIGIIIGIGIIGGIIIIIGIGIIGIII125
AcBEcGEGAGGTAGTARABEATGATEETGAGTGGAABGATEATEAGEEAGEABETGTGTATATEANGTER 1260
AcBEccEcAGGTEGTARABAATGATREEGGAGTGGARBCATRATEACEERGEGEETGTGTATATEAAGTAR 1260
cGETceGGARTTGGTGEARBATCATEETGAGTGCARABGATEATERGEBEGCENERGETATABCTTRARGTAE 1150
TeTRATEAGERTTREGTETETGATGETEETGARTGGARTGATEATERGERABAGEEAGTTTATEEABEG TTAE 1245

10668 0e a0 TachesATCATO0roA<T CCRASCATCARCAGG e 0., Thr. rakae TAG
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ARGEBABGGTGGATTARBABETTTARECEEGGTARGARBTTTGGTGTAARGGTEGTARBC TATEAGEEGT 1327
AEcEEARGGTGGATENABABBTTTARGGEAGGEANGAARTTTGGTGTANBAABECTTARETATEAGEEAT 1330
IIGIIGIGGIGGIIIIIIIIIIIIIIGGIIGGIIIGIIIIIIGGIGIIIIIIIIGIilllllillﬂllll13%
BcTBEcAccTcGATEAREABBTTTABGGEEcCARAGARBTTTcGGGTARBGABGGTGABG TATEAGEEGT 1220
AREEERAGATGGATARARTEET TEARTCEAGGHGETCGAGTTTGGTGTTARARETGTCGARETATEAGEEGT 1318

KKECCEAGGTGGATEAACACCTTTACaGCﬁGG¢EEGEAETTTGGTGTAAC&AC (T.ACeTATCAGCCaT

hzsA_1318F
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lIGllIIEGIGIIGGIGGIIGGllllllGIIlllIlEEGGlIIIIGGIlIIGIlllGIllIGlllllGll13m
TTcEEBAGGTGABGGTGGERGGTTATEEAEAETEATCcGGGTAEBTGGATTTGTTTTCGATARARBEE TGAE 1400
TTcABEAGcTCARGGTGGARGGCTATEETEAT TEATCCCETARATGCGATTTCTTITCATARAABEETCAE 1400
TTcATEAGGTGARRCTGGABGGGTATERCEATTEATCGCENBREGTGGATTITGTTTITGARARGAEGT TGAR 1290
TrcEEEBccTEARTcTTcEcGcATATEETEEETEATccEcTARBABARTATcETTTcATARAABAN THAR 1320

TTGAECAGGT?AAEGTGGAKGGﬁTATcc¢CA?TCATﬁﬁﬁﬁ?ACKTﬁﬁAT?TG$TTTGATACiAcﬂETﬁAC

hzsA_ 1353R
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K. stuttgartiensis GGHTRECEETCTRcCTRETTATEECEATEACARCCEARRERARCGTARGEEATGCGACATATRARGGRACTH 1467

Strain KSU-1
Jettenia asiatica
Brocadia fulgida
Scalindua sp.

BcATATABERGTREcGTERGTATEEARGTERGAGGGEARAGGEARBGARGEBEGGGAGATGTARRGGERGTG 1470
BcEATATABEGGTEGGTERGTATEEAAGTEAGAGGGEANEGCGEAABGARGEEGGGTGATGTARNGGEAGTG 1470
BcATETEEEGGTAGGTREETTATEEGEATEAGARGGEGARGCGATABARACEGGGGEGATGTGANGGEGGTG 1360
HEETETTEEEATEcCTERETATGEARATEEGEGGGHAABGCARGTTGGTEATGG TCARATHRRCGGETATHE 1458

oA xt (0.oTR0TCC. IATelaexl AGRAGUxMRGGRcxe tne e, Ohral ARGGOL5 e
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BcEETERETEEREGGGATATERGcTcicTRGARERcGATTREREEEGcTTTERcGGTHGGAGETGGREGEEEATE 1537
BcEETEGTRGABGGTGTAEERTGEGTTGAGEEGGAGGHEAGGGAGGTTEAAGGTAGGAGEEGCGARAGEATE 1540
BcBETEATAGEBEGGTGTATERTGEGT TCECGEBEBGGEGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNE 1540
BcGATAGTGGENGGTRBGEAGTGTGTTGAGERBGGATGEARGEBGCTTERAGGTTGGTGRGGGHAGTRARE 1430
BcHcTATTERRTcEEcTTETccEBEGETGAGEBcGATTETREGEGEATATET TERcGccTGoBTccTcHARABE 1528

AGKETﬁﬁT;aAgﬁﬁ?a?¢QE§TEFGTTGAECCGGA??CéﬁgsﬁGxT?tﬁxéﬁ?AGG¢GQEQGerACA$C
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TTETTGGTGGAGAGAGATRAAGEAGEAATTEAGGTARACEATTTEAGEAGEGGCGTATEATEGGGTATEE 1607
TGTTGGGTGGGGARAGGTEARGEACEAAETEAGCAABAGEAT THEAGEAGAGGEGGATEATTGGGTATEA 1510
TeTTceGTGGHGARRcCTERENCEACEARETEAGCARRECEET TEEACEACEGCGEBGETRATTGGGTATEA 1610
TcTTcGeTGGATGTHGTTERARCEAGEAABTERcCGEARAGECTTEBRGEAGAGGHEGGATEATEGGGTATER 1500
TTETTGGTGGEGETANCTERAAGTTETARETETGGAARATETTTETETRACGAGABGTATGTTEGGTTATEA 1598

Tus 66T 00x5x.50- | CAAGeAGEANE TCAGGACKEC AT TeexeCAGAGa6aAT A T2b0& TATCA

hzsA_1597F

- N ... . hzsA 1600F & hzsA_1600F. Scalindua =
1,640 1,660 1,680

1,620
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ATETGTRAGAGAGEGATGCTTENREAGTTAEATEERACETTTEAGATCTTEETTATTARATGENCGATATTG 1677
GTETGTHGRGGATGATGGETERGTGGTARRETETEACABGGERCATARTEECTARTABAT TEACARTTTG 1680
GTATGTAGAGGATGATGGTTEAGTGGTAABRETETEACABGCRAGATARTERGTARTATAT TEAGARTTTG 1680
GTETGTHGHGGATGATGGTTEAGTGGTAREGTETEACGARGGETGANARBEEGTARTATATEEAGARERTG 1570
GTATGTAGANGATCATGGTTETCTIGTARGTTEEBATEETCCECATCARCEATATTCEARTEACATTETG 1663

sTATGTAGAsoxsOATGOTT Caas26TaAe T0+CAexcatexOATRzsclaTAel Kkt (AGAR-#TG
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K. stutigartiensis GETGEATARGGGTATCTETGTABAGHETCET TTAREETGGGEATATTTCGACCHEATATEATGGENGGHATTT 1747

Strain KSU-1
Jettenia asiatica
Brocadia fulgida
Scalindua sp.

cHTclcBccGGTATGGEAcTARRGEEACcECETGATGTGGGEATATTTEEGGEEATATERTGGTAGGATTT 1750
GHETGAGARGGGTATGGEAGTGERGANAGETETGATGTGGGHEATATTTGAGGHRATATEATGGTAGGATTE 1750
GETGHGAGGGGHATGGEGGTGEAGANGGEGTTIGGTATGGCHECTATTTGAGGEEG TATEATGGENGGATAT 1640
GATGABAANGGTATGTREAGTABECABTEACETATEATGCGRATATGTANGGEETTATGGTGGTHGGATTT 1738

GATGA&AE@GGTATGéCxGTECAGAc+GﬁEETE;?aTGGGCKTATTTE&Q@CCxTATﬁETGG$AGGATIl

1,760 1,780
|
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GIIGIGGIIGIIIIIIIGGIIIIIIIIGlGGIIGGGIGIIIIIEIIIIIIIIIGIlIlGGIﬁllulllll18ﬂ
IGIGGIIGEHIIGIIGGII Illl.GGGGIlGGG'IIIIIIGlll HG IIIIGIIGGIGIIGIIIIIIEN
GEEGTGGATGEEATGATGGATEATATEGGGGEAGGGEATTERAGEATEAGEATCGEGARGGEGTTATARAR 1820
cBEcTceTTcTEATcARGGATEGTAREGcTcclAcGcEcTTRENCARBEACGEATGRcANGGEcTTcTRERR 1710
GTEBBcGATGTERETGGGGTTETTATGATARGERGGGTTATETGARBETTEEBABEREACGETETTTARAR 1508

GEAETGGATG?CA$ax?G@ﬁICiTAfc@?GﬁEAGGGEﬁIZEﬁAGAAae;ECATaCaﬂﬂgggﬁsTalﬂﬁﬂﬂ

| | |
BrcciccTHATcATGEABEGEEGEREETRTGATTEEEERT TTcBGTTHREGGTETTTcERNGTTTcABRAEEGET 1387
TTGGTGGTATGATGARNGARGEEATTATGATTEREEGTTTGRETTTGGTEATTTGAGGTTTGATANGEAG 1890
TTeGTGGTATGATGABAGARGEEATTATGATTEEEEGTTTGRETTTTGGGAATTTGAGGTTTCABABGEEG 1590
BrccrccTATGATGABEGGAGEERTTATCATTERAEEET TTcBcTTTeGGTABRTGENRTT TcABARGAGT 1730
BiceiceiTEAGTGRTTTcAGEBATTRATGATTEGEEATTTRTcTccGETRARTETERGAGT TcHERBGHRT 1578

TGGTGGTATGATGACxGEAGCCATTATGATTC CC EA AT?TGA GTTTGACAAGQA?

hzsA_1829R 4 hzsA_1857R

hzsA1829RScaI|ndua =T IR BT RS TR ==
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GGGlllIIIIIGGGIGIIIIIIIIGGIGIGGIIGIIGIIGIlIllIllGIllllllllllGGlGGlllll 1957
cGGATGTATEAGGeTGTEARGEATGGTGERAGBEcTAGTecTGEBcTEGGATGTATABTATGGAGGEEEGT 1960
cGGATGTATERGGGTGoTAREGEATGGTGRRGABGTRGTGGTAREGTEGGATGTATARTATGGAGGEEEAT 1950
cGEETETATEAGecEGcTRARGEABGccGABGATGToeTocTGEBTTHGGRTcTcTATTATGGEGGEEEGT 1850
GGTEATTEEGETGGTGTGARREATGGTGRAGATGTRGTTGTCEETERTGATGTTTATTATGGTGGTTETT 1948

(b6As. Theexeb0-TxAARCATGG OALGA<0TROT0Ta00, reabAreT. TAeTATG0x06zc0. ]
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K. stutigartiensis  [jlGGAREGEBRTREEEcEBGGTGGRARGGRATTGENGETGGATARGEEGEGGABGG TGGRATTTEEGEBGGGH 2027

Strain KSU-1
Jettenia asiatica
Brocadia fulgida
Scalindua sp.

BAccAREGABATETEAGEBGGTACRARGGGTTARBGGATGACHARGAGARGGARTG TGGATT THEGARGGGH 2030
BccRABGARATETEAGEBGGTAGARGGGTTARBGGATGEGARGAGARGGABEG TGGATTTEEGARGGGHE 2030
AGCHBEGABATETEACERGGTGGARGGGTTARBGGATCATARGEGGAGHANGC TGGATTTHECERGGGH 1920

BAccTAETARTTEGCERGTACTTcARcGTTITCAATATTCARAACTTcACHRETCTTGATT THACERGHEGH 2015

(OGAACSAGATC-exscesbl . CRAGG [TadkecaatCh. ARGx=eAGeAC. GTSCATTTCeleAbeA

2100

| | | |
BEATTEAGEEGATARTTGATGEGARGTGTGEGATGTGTERTGATTEGAREARTEETEECARBETTGGTGGHE 2007
TATEERCEBGATARTTGATCEERARTcTGEAARETGTRABAATGEARCEAATEETEEGCGATTTRRG TGGA 2100
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GGGGEBRGAGTTEGEGHEGTGTTGATGGGGTAGEGGERTTTACGEEGAGERTARAATAGTTTGTTAGEGEEAR 2170
GGHAGBAGHAGTTAGEGGGTGTTGATGGGGTAGEGCERTTTACEECTCEATARAATACGTTTATTACAGHEBAR 2170
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TTGGAGGTTGTATCANGATANGT TARCEEAGTTTGECEECARRGEGRARGGTATTERETGTGCGAAGGHNGH 2310
TTGGAGCHTCTATGAGANGCEGTTGAGTERAGTTTGEARBCAGGGACARTGTATTERBCATACAGGGHRGA 2200
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Supplementary Figure S1: ClustalW alignment of the hzsA genes of five different anammox
bacteria. The Forward and Reverse primers designed are indicated by arrows.
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Supplementary Figure S2:

Agarose gel electrophoresis of the PCR products amplified using
gDNA extracted from highly enriched reactor biomass with the
hzsA_526F / hzsA_1857R primer pair.

M = Marker lane

1 = Scalindua-dominated reactor (1000 x diluted)
2 = Brocadia-dominated reactor (1000 x diluted)
3 = Kuenenia-dominated reactor (10 x diluted)

4 = Jettenia-dominated reactor (10 x diluted)
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Supplementary Figure 3A. Phylogenetic tree of the hzsA short g°PCR sequences (260 nt) and known anammox bacteria.

The evolutionary history was inferred using the Neighbor-Joining method. The optimal tree with the sum of branch length =
1.02205903 is shown. The percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (500
replicates) are shown next to the branches. The evolutionary distances were computed using the Jukes-Cantor method and are in
the units of the number of base substitutions per site. The analysis involved 42 nucleotide sequences. Codon positions included
were 1st+2nd+3rd+Noncoding. All ambiguous positions were removed for each sequence pair.
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Supplementary Figure 3B. Molecular Phylogenetic analysis by Maximum Likelihood method

The evolutionary history was inferred by using the Maximum Likelihood method based on the Tamura-Nei model [1]. The tree
with the highest log likelihood (-1651.9420) is shown. The percentage of trees in which the associated taxa clustered together is
shown next to the branches. Initial tree(s) for the heuristic search were obtained automatically as follows. When the number of
common sites was < 100 or less than one fourth of the total number of sites, the maximum parsimony method was used;
otherwise BIONJ method with MCL distance matrix was used. The tree is drawn to scale, with branch lengths measured in the
number of substitutions per site. The analysis involved 42 nucleotide sequences. Codon positions included were
1st+2nd+3rd+Noncoding.



Real time RT-PCR with hzsA primers
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Supplementary Figure 4. Real time RT-PCR to analyze the mRNA
expression level of the hzsA and nirS gene in Kuenenia stuttgartiensis
using the primers pair hzsA_1597F/hzsA_1857R and nirSF/nirSR.
Amplification cycles are plotted against the fluorescence respons; A.
linear scale, B. logarithmic scale. To check for contaminating DNA,
control without reverse transcriptase were performed.
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