	gene
	primer
	position
	sequence 5' to 3'
	literature

	
	
	
	
	

	nirS
	Cd3aF
	916-935
	GT(C/G) ACC GT(C/G) AAG GA(A/G) AC(C/G) GG
	L.N Throback et al (Microbio Ecology) 2004 Michoety et al 2000 

	
	R3cd
	1322-1341
	GA(C/G) TTC GG(A/G) TG(C/G)GTC TTG A
	“L.N Throback et al (Microbio Ecology) 2004 Nakano en al (Biocontrol) 2008

	
	nirS1F
	763-780
	CCT A(C/T)T GGC CGC C(A/G)C A(A/G)T
	L.N Throback et al (Microbio Ecology) 2004, Braker et al 1998, Dandie et al 2007

	
	nirS6R
	1638-1653
	CGT TGA ACT T(A/G)C CGG T
	L.N Throback et al (Microbio Ecology) 2004, Braker et al 1998, Dandie et al 2007

	nirK
	FlaCu
	568-584
	ATC ATG GT(C/G) CTG CCG CG
	L.N Throback et al (Microbio Ecology) 2004
Hallin et al 1999, Nakano en al (Biocontrol) 2008

	
	R3Cu
	
	GCC TCG ATC AG(A/G) TTG TGG TT
	L.N Throback et al (Microbio Ecology) 2004  Hallin et al 1999,   Nakano en al (Biocontrol) 2008, Henry et al 2004

	
	nirK1F
	526-542
	GG(A/C) ATG GT(G/T) CC(C/G) TGG CA
	L.N Throback et al (Microbio Ecology) 2004  ,

Bremer et al 2007,  Braker et al 1998

	
	Nir5R
	1023-1040
	GCC TCG ATC AG(A/G) TT(A/G) TGG
	L.N Throback et al (Microbio Ecology) 2004  ,

Bremer et al 2007,  Braker et al 1998

	nosZ
	nosZ16622R
	1603-1622
	CGC (G/A)A(C/G) GGC AA(G/C) CG
	L.N Throback et al (Microbio Ecology) 2004  Nakano en al (Biocontrol)2008 

	
	nosZ- F
	1169-1188
	CG(C/T) TGT TC(A/C) TCG ACA GCC AG
	L.N Throback et al (Microbio Ecology) 2004 ,  Nakano en al (Biocontrol) 2008, Kloos et al 2001, Enwall et al 2005

	norB
	qnorB2F

	1204–1220
	GGN CAY CAR GGN TAY GA
	Dandie et al 2007, Braker & Tiedje 2003

	
	qnorB5F

	1466–1444
	ACC CAN AGR TGN ACN ACC CAC CA
	Dandie et al 2007, Braker & Tiedje 2003

	
	qnorB7F

	1841–1822
	GGN GGR TTD ATC ADG AAN CC
	Dandie et al 2007, Braker & Tiedje 2003

	
	cnorB1F

	364–380

	GAR TTY CTN GAR CAR CC
	Dandie et al 2007, Braker & Tiedje 2003

	
	cnorB2F

	553–571

	GAC AAG NNN TAC TGG TGG T
	Dandie et al 2007, Braker & Tiedje 2003

	
	cnorB6F

	942–925
	GAA NCC CCA NAC NCC NGC
	Dandie et al 2007, Braker & Tiedje 2003

	
	cnorB7F

	1007–991
	TGN CCR TGN GCN GCN GT
	Dandie et al 2007, Braker & Tiedje 2003

	
	
	
	
	

	
	
	
	
	


PCR primers:

Protocols:

All primer protocols except norB can be found in the paper reassessing PCR primers targeting nirS, nirK and nosZ genes for community surveys of denitrifying bacteria with DGGE
norB:
Primers are named by qnorB-targeting genes for quinol-oxidizing nitric oxide reductase and by cnorB targeting genes for cytochrome c-oxidizing nitric oxide reductase; forward and reverse primers are indicated by F and R as the last letter, respectively.

b Positions correspond to the qnorB gene of Ralstonia eutropha H16 (AF002661) and the cnorB gene of Paracoccus denitrificans Pd1222 (U28078). nt, nucleotide. c N _ A, C, G, or T; Y _ C or T; R _ A or G; D _ G, A, or T.

Two combinations, qnorB2F-5R and qnorB2F-7R, yielded the expected amplification products (262 and 637 bp) for qnorB from the nondenitrifying Synechocystis sp. strain PCC6803 and denitrifying Ralstonia eutropha H16 and additionally detected the qnorB type from three denitrifying Alcaligenes strains.

All other denitrifying strains representing different genera within the Proteobacteria were targeted by primer combinations cnorB2F-6R (389 bp) and cnorB2F-7R (454 bp) specific for cnorB.

Amplification of norB fragments from 50 ng of pure culture DNA extract or 100 ng of environmental DNA extract was performed in 50-uL reactions containing 50 pmol of each primer, 200 uM each deoxynucleoside triphosphate (Gibco- BRL, Gaithersburg, Md.), 400 ng of bovine serum albumin (Roche Molecular Biochemicals, Indianapolis, Ind.) uL-1, 1.5 mM MgCl2, and 1 U of Taq polymerase (Sigma Chemical Co., St. Louis, Mo.) in 1_ reaction buffer, provided with the enzyme. After 5 min of denaturation, 40 PCR cycles were done, including 10 initial cycles of 30 s of denaturation at 95°C, 40 s of primer annealing with a touch down from 57 to 52.5°C, primer extension of 1 min at 72°C, and an additional 30 cycles with a constant annealing temperature of 55°C.

