149

Appendix 1.1. MPN table

F P1 Ps MPN Standard errer[| 2y Pa P MPN Standard error
1 0 0 0.037 1.000 [ 1 4 0.570 0.311
2 0 ¢ 0.om 0.708 6 1 5 0.635 0.299
2 0 1 0.117 0.578 6 2 0 0.397 0.361
2 1 0 0.118 0.578 € 2 1 0.455 0.342
2 1 1 0.160 0.501 8 2 2 0.516 0.326
3 0 0 0.121 0.579 € 2 3 0.579 0.312
3 0 1 0.163 0.502 [ 2 4 0.845 0.300
3 0 2 0.206 0.449 6 2 5 0715 0.289
3 1 0 0.165 0.502 3 3 0 0.462 0.342
3 1 1 0.208 0.499 6 3 1 0.524 0.326
3 1 2 0.253 0.411 6 3 2 0.585 0.212
3 2 0 0.210 0_450 6 F) 3 0.657 0.301
3 2 1 0.266 0411 6 3 4 0.728 0.290
3 2 2 0.302 0.381 6 3 5 0.803 0.281
4 o ¢ 0.168 0.502 6 4 0 0.533 0.327
4 0 1 0.213 0.450 6 4 1 0.599 0.313
4 0 2 0.259 0.411 6 4 2 0.668 0.301
4 0 3 0.306 0382 6 4 3 0.742 0.201
4 i 0 0.216 0.450 € 4 4 0.818 0.282
4 1 1 0.262 0412 6 4 5 0.801 0.275
£ 1 2 0.310 0.382 & 5 ] 0.608 0.314
4 1 -3 0.360 0.358 6 5 1 0.680 0.302
4 2 0 0.265 0.412 6 5 2 0.755 0.292
4 2 i 0.314 0.382 6 5 3 0.835 0.283
4 2 2 0.365 03ss [|I s 5 4 0.819 0.276
4 2 3 0.416 0.338 6 5 5 0.101 0.268
4 3 0 0.318 0.382 7 0 o 0.347 0.386
4 3 1 0.369 0.358 T 0 1 0.404 0.362
4 3 2 0.422 0.339 T 0 2 0.463 0.343
4 3 3 0.477 0.322 7 0 3 0.526 0.327
5 0 0 0.221 0.451 7 1 0 0.410 0.363
5 0 1 0.269 0.412 7 1 1 0470 0.343
5 0 2 0.319 0.383 7 1 2 0.534 0.327
5 0 3 0.370 0.359 7 1 3 0.801 0.314
5 0 4 0.423 0.339 7 1 4 0.671 0.302
5 1 0 0.272 0.413 7 1 5 0.746 0.292
6 1 1 0.323 0.383 7 2 0 0.478 0.343
5 1 2 0.375 0.859 7 2 1 0.543 0.328
5 1 3 0.42¢ 0.340 7 2 2 0.812 0.315
5 1 4 0.484 0.323 7 2 3 0.884 0.303
5 2 0 0.327 0.383 7 2 ‘ 0.760 0.293
5 2 1 0.380 0.360 7 2 5 0.841 0.284
5 2 2 0.435 0.340 7 2 6 0.928 0.277
5 2 3 0.492 6.323 7 .3 ] 0.552 - 0.329
6 2 4 0.550 0.309 7 3 1 0.623 0.315
5 3 0 0.385 0.360 7 3 2 0.696 0.304
B 3 1 0.441 oso || 7 3 3 0.775 0.284
5 3 2 0.499 0.824 7 3 4 0.858 0.286
5 3 3 0.559 0.310 7 3 5 0.547 0.278
5 3 4 0.622 -0.208 7 3 6 1.042 0.272
5 4 0 0.447 0.341 7 4 0 0.634 0.316
5 4 1 0.507 0.324 7 4 1 0.710 0.305
6 4 2 0.568 0.310 ? 4 2 0.790 0.995
5 4 3 0.632 0.208 7 4 3 0.877 0.287
5 4 4 0.899 0.288 7 4 r 0.969 0.280
[ (] 0 0.280 0.414 7 4 5 1.068 0.273
6 0 1 0.332 0.384 7 'l 6 1.176 0.268
P ° 2 0.386 030 & 7 5 0 0.724 0.306
6 o 3 0.442 0.341 7 6 1 6.808 0.296
8 0 4 0.500 034 7 5 2 0.896 0.288
6 i 0 0.336 0.384 7 5 3 0.992 0.281
6 1 1 0.391 0.361 7 5 4 1.096 0.275
6 1 2 0.449 0.341 7 5 5 1.209 0.270
_5 1 3 0.508 0.325 7 5 6 1.832 0.266
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‘—-—-—‘—-—-
In F- P NPN Standard error] m P F:N MPN Standard error
7 6 0 0.825 0.298 8 4 3 1.054 T om
7 6 1 0.917 0.290 8 4 4 1.in 0.282
7 6 2 1.018 0.283 8 4 3 1.501 0.278
7 [ 3 1.126 0.378 8 4 [ 1.444 0.274
7 € 4 1.244 0.273 8 4 7 1.607 0.272
7 6 [ 1.376 0.268 8 5 0 o.810 0.302
7 6 6 1.523 0.266 8 5 1 0.972 0.295
8 1 0 0.485 0.346 | 8 5 2 1.085 0.289
8 1 1 0.564 0.330 8 5 3 1.208 0.284
8 1 2 0,637 0.317 8 5 4 1.346 0.28)
8 1 3 0.714 0.308 & 5 5 1.500 0.278
8 1 4 0.708 0.296 ] 5 [ 1.679 0.277
8 2 [ 0.574 0.331 8 § 7 1.886 0.277
8 2 1 0.648 0.318 8 8 0 0.998 0.297
8 2 2 0.728 0.307 8 [ 1 1.117 0.202
8 2 3 0.812 0.2897 8 6 2 1.248 0.288
8 2z 4 0.903 0.289 8 6 3 1.398 0.285
8 2 8 1.001 0.283 8 L] 4 1.565 0.283
8 2 [ 1.108 0.277 8 6 5 1.760 0.283
8 3 o 0.662 0.319 8 6 6 1.993 0.285
8 3 1 0.744 0.308 8 8 7 2.279 0.288
8 3 2 0.831 0.209 8 7 o 1.153 0.295
8 3 3 0.925 0.2981 8 7 1 1.293 0.291
8 3 4 1.027 0.286 8 T 2 1.452 0.289
] 3 5 1,138 0.279 8 7 3 1.838 0.289
8 3 6 1.269 0.276 B 1 ] 1.885 0.2091
8 3 7 1.385 0.271 8 7 5 2,124 0.294
8 4 0 0.759 0.31¢ 8 7 [ 2.465 0.301
8 4 1 0.860 0.301 8 7 7 2.921 0.312
B8 4 2 0.947 0.293
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Appendix 1.2. MPN determination

A typical test result of enumerating AOB and NOB in a sample is depicted

above. Microwells containing dark-colored solutions are positive tests for
AOB enumeration according to the present of nitrate-nitrite. While colorless
wells are positive for NOB enumeration because of the absent of nitrite.
Values for pl, p2 and p3 are determined as follows: plis the number of
positive wells in the least-concentrated dilution in which either all the wells
are positive or the greatest number are positive, and p2 and p3 are the

number of positive wells in the next two higher dilutions, respectively.
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Appendix 2. A table describing the BLAST identity according to partial 165

rDNA sequence, percent sequence similarity with closest BLAST

match and the affiliation with the bacterial phylum based on

BLAST and phylogeny for the clones of the Bacterial clone

library.
OTU No.of No.of  BLAST BLAST Identity; Phylum
Clone nucleotides %

1 15 451 93  AJ296578 Cytophaga sp; -
Bacteroidetes

2 10 637 93 AF424269 uncultured bacterium,
Alphaproteobacteria

3 9 732 92 AF314421 uncultured bacterium,
Bacteroidetes

4 7 691 92 AF 139997 Xanthomonas group,
Gammaproteobacteria

5 6 777 94 AF502216 Rhodobacter,
Alphaproteobacteria

6 6 801 91 AF 186698 uncultured bacterium,
Alphaproteobacteria

7 5 670 98 AB026946 Marinobacter sp. NK-
1; Gammaproteobacteria

8 5 739 86 M58789 Flexibacter, Bacteroidetes

9 5 634 98 AB008511 uncultured bacterium,;
Actinobacteria

10 4 431 93 AY 094492 uncultured

microbacterium; Actinobacteria
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Appendix 2. (continued)

Clone No.of No.of BLAST% BLAST Identity; Phylum

group Clone nucleotides

11 4 792 90 X84482 uncultured bacterium,;
OP10

12 3 728 99 AF082798 Hyphomonas group;
Alphaproteobacteria

I3 3 682 91 AY027805 Flavobacteria,

Bacteroidetes

14 2 780 93 AY007683 unknown marine

bacterium, Alphaproteobacterna

15 2 469 98 AY055797 Nitrobacter sp.;
Alphaproteobacteria

16 2 687 96 AF272419 Nitrosomonas sp.,
Betaproteobacteria

17 2 673 88 AF050546 uncultured bacterium;
Chlorobi

18 1 665 99 AF368759 Pseudomonas sp.;
Gammaproteobacteria

19 1 665 9] AF424110 uncultured bacterium;
Gammaproteobacteria

20 1 451 93 AJ296578 Sphingomonas,
Alphaproteobacteria

21 i 684 96 AF156710 Mesorhizobium;

Alphaproteobacteria
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Appendix 2. (continued)

Clone No.of No.of BLAST% BLAST Identity; Phylum

group Clone nucleotides

22 1 614 99 AF487431 Rhodopseudomonas;
Alphaproteobacteria

23 1 514 96 ABO049763 Rhodocyclus,
Betaproteobacteria

24 1 599 90 AF146230 Acedobacteria,
Fibrobacter

25 1 819 93 AJ277687 uncultured bacterium,;

Actinobacteria

26 1 730 92 X80625 Rhodococcus and

Nocardia;, Actinobacteria

27 1 657 95 AF280849 Bacillus/Clostridium

group; Firmicutes
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A table describing the BLAST identity according to partial 16S
rDNA sequence, percent sequence similarity with closest BLAST
match and the affiliation with the bacterial phylum based on
BLAST and phylogeny for the clones of the AOB clone library.

OTU No.of  No.of BLAST BLAST Identity; Phylum
Clone nucleotides %
1 3 614 96 AF272419 Nitrosomonas sp. NM 33;
Betaproteobacteria
2 1 339 98 AF272419 Nitrosomonas sp. NM 33;
Betaproteobacteria
3 12 714 98 AF272419 Nitrosomonas sp. NM 33;

Betaproteobacteria
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Appendix 4. A table describing the BLAST identity according to partial 16S

rDNA sequence, percent sequence similarity with closest BLAST
match and the affiliation with the bacterial phylum based on

BLAST and phylogeny for the clones of the LNOBSBR clone
library.

OTU No.of  No.of BLAST BLAST Identity; Phylum
Clone nucleotides %

1 7 490 97 AY 117620 Mesorhizobium sp.
PRF86 Alphaproteobacteria

2 6 851 90 X84482; uncultured bacterium
SBR1039; candidate division
OP10

3 4 1020 97 AY124342 Uncultured

10

actinobacterium clone

CS1Bacteria; Actinobacteria

482 97 AF461159 Paracoccus sp.;
Alphaproteobactena

525 97 AF069958 Nitrobacter alkalicus
strain AN4Proteobactena;
Alphaproteobactena

1048 99 AJ244716. Erythrobacter-like sp.
V4.B0.03; Alphaproteobacteria

390 97 AB098586 Mesorhizobium sp.
TUT1018; Alphaproteobacteria

1037 97 AY 124342, Uncultured

actinobacterium clone
CS1Bacteria;, Actinobacteria

543 94 AF530158; Cytophaga sp. MGP-
14AN; Bacteroidetes
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Appendix 4. (continued)
Clone No. of No. of BLAST BLAST Identity; Phylum
group Clone nucleotides %
13 3 420 95 AY205564 Exiguobacterium sp.
BTAHI; Firmicutes
14 2 954 94 AF035212; Azomonas
macrocytogenes,
Gammaproteobacteria
30 1 416 91 AJ296579; Uncultured bacterium

GR-Sh1-209; unaffiliated




158

Appendix 5. A table describing the BLAST identity according to full 165 rDNA

sequence for clone group 1 except that partial sequence, percent
sequence similarity with closest BLAST match and the affiliation
with the bacterial phylum based on BLAST and phylogeny for the
clones of the HNOBSBR library

OTU No.of No.of BLAST BLAST Identity; Phylum
Clone nucleotides %

1 12 1455 99 AY 135357 Nitrite-oxidizing
bacterium MPN2;
Alphaproteobacteria

2 10 1032 97 AF097803 Unidentified bacterium
clone; Gammaproteobacteria

3 9 911 97 ABO055207Alcanivorax sp. TE-9,
Gammaproteobacteria

4 7 981 98 AY135357 Nitrite-oxidizing
bacterium MPN2;
Alphaproteobacteria

5 7 885 91 AB073564 Cytophaga sp.,

Bacteroidetes
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Appendix 6. A table describing the BLAST identity according to partial 168

rDNA sequence, percent sequence similarity with closest BLAST
match and the affiliation with the bacterial phylum based on
BLAST and phylogeny for the clones of the nNFSBR,
nLNOBSBR and nHNOBSBR clone libraries

OTU Clone library No.of  BLAST  BLAST identity; phylum

Clones %

] NFSBR 1 0 Not significant match
LNOBSBR 13 0 Not significant match
HNOBSBR 33 0 Not significant match

2 NFSBR 2 0 Not significant match
LNOBSBR 5 85 AL 162756 Neisseria

meningitides,
betaproteobacteria
HNOBSBR 14 0 Not significant match
3 NFSBR 1 -
LNOBSBR 3 82 AP00598
Bradyrhizobium
Japonicum,
Alphaproteobacteria
HNOBSBR 2 -
4 NFSBR 2 91 AF523995 Uncultured

bacterium clone;
unaffiliated

HNOBSBR 3 0 Not significant match




Appendix 6. (continued)

OTU Clone library No. of BLAST  BLAST identity; phylum
Clones %
5 NFSBR 1 97 Not significant match
LNOBSBR 1 -
HNOBSBR 1 97 Marinobacter exelentus
AY180101;
Gammaproteobacteria
6 NFSBR 1 0 Not significant match
HNOBSBR 1
7 HNOBSBR | -
8 NFSBR 1 0 Not significant match
9 NFSBR 1 80 AP00598
Bradyrhizobium
Japonicum,
Alphaproteobacteria
10 NFSBR 1 0 Not significant match

= not successfully sequenced

160
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Appendix 7. Full 16S rDNA sequence for the Clone Bact0442, Bact0471
(affiliated with AOB) and Bact0193 (affiliated with NOB) of

Bactenal clone library

>Bact0442clone 1,460 bp
ATTGAACGCTGGCGGCATGCTTTACACATGCAAGTCGAACGGCAGCACGGGGGC
AACCCTGGTGGCGAGTGGCGAACGGGTGAGTAATACATCGGAACGTGTCATAAA
GAGGGGGATAACGCATCGAAAGATGTGCTAATACCGCATATTCTCTAAGGAGGA
AAGCAGGGGATCGCAAGACCTTGCGCTTTTTGAGCGGCCGATGCCTGATTAGCTA
GTTGGTAAGGTAAAGGCTTACCAAGGCAACGATCAGTAGCTGGTCTGAGAGGAC
GACCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGT
GGGGAATTTTGGACAATGGGCGAAAGCCTGATCCAGCCATGCCGCGTGAGTGAA
GAAGGCCTTCGGGTTGTAAAGCTCTTTCGGTCGGGAAGAAATAGTTGTGGCTAAT
ATCCACAATGAATGACGGTACCGACATAAGAAGCACCGGCTAACTACGTGCCAG
CAGCCGCGGTAATACGTAGGGTGCAAGCGTTAATCGGAATTATTGGGCGTAAAG
GGTGCGCAGGCGGTTGTATAAGTCAGATGTGAAAGCCCTGGGCTTAACCTAGGA
ATTGCGTTTGAAACTATATGACTAGAGTGTGACAGAGGGGAGTGGAATTCCATGT
GTAGCAGTGAAATGCGTAGAGATGTGGAAGAACACCGATGGCGAAGGCAGCTCC
CTGGGTTAACACTGACGCTCATGCACGAAAGCGTGGGGAGCAAACAGGATTAGA
TACCCTGGTAGTCCACGCCCTAAACGATGTCAACTAGTTIGTCGGATCTATTTAAA
GATTAGGTAACGTAGCTAACGCGTGAAGTTGACCGCCTGGGAAGTACGGTCGCA
AGATTAAAACTCAAAGGAATTGACGGGGACCCGCACAAGCGGTGGATTATGTGG
ATTAATTCGATGCAACGCGAAAAACCTTACCTACCCTTGACATGCTCGAAATTTC
GCAGAGATGTGAAAGTGCCCGAAAGGGAATCGAGACACAGGTGCTGCATGGCTG
TCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTT
GTCACTAATTGCCATCATTTAGTTGGGCACTTTAGTGAGACTGCCGGTGACAAAC
CGGAGGAAGGTGGGGATGACGTCAAGTCCTCATGGCCCTTATGGGTAGGGCTTC
ACACGTAATACAATGGCGCGTACAGAGGGTTGCCAACCTGCGAAGGGGAGCTAA
TCTCATAAAGCGCGTCGTAGTCCGGATCGGAGTCTGCAACTCGACTCCGTGAAGT
CGGAATCGCTAGTAATCGCGGATCAGCATGTCGCGGTGAATACGTTCCCGGGTCT
TGTACACACCGCCCGTCACACCATGGGAGTAATTTTCACCAGAAGCAAATAGTCT
AACCGCAAGGAGGGCGTTTGCCACGGTGAGAGTTATGACTGGGGTG

>Bact0471clone 1,123 bp
CGCTGGCGGCATGCTTTACACATGCAAGTCGAACGGCAGCACGGGGGCAACCCT
GGTGGCGAGTGGCGAACGGGTGAGTAATACATCGGAACGTGTCATAAAGAGGGG
GATAACGCATCGAAAGATGTGCTAATACCGCATATTCTCTAAGGAGGAAAGCAG
GGGATCGCAAGACCTTGCGCTTTTTGAGCGGCCGATGCCTGATTAGCTAGTTGGT
AAGGTAAAGGCTTACCAAGGCAACGATCAGTAGCTGGTCTGAGAGGACGACCAG
CCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAA
TTTTGGACAATGGGCGAAAGCCTGATCCAGCCATGCCGCGTGAGTGAAGAAGGC
CTTCGGGTTGTAAAGCTCTTTCGGTCGGGAAGAAATAGTTGTGGCTAATATCCAC
AATGAATGACGGTACCGACATAAGAAGCACCGGCTAACTACGTGCCAGCAGCCG
CGGTAATACGTAGGGTGCAAGCGTTAATCGGAATTATTGGGCGTAAAGGGTGCG
CAGGCGGTTGTATAAGTCAGATGTGAAAGCCCTGGGCTTAACCTAGGAATTGCGT
TTGAAACTATATGACTAGAGTGTGACAGAGGGGAGTGGAATTCCATGTGTAGCA
GTGAAATGCGTAGAGATGTGGAAGAACACCGATGGCGAAGGCAGCTCCCTGGGT
TAACACTGACGCTCATGCACGAAAGCGTGGGGAGCAAACAGGATTAGATACCCT
GGTAGTCCACGCCCTAAACGATGTCAACTAGTTGTCGGATCTATITAAAGATTAG
GTAACGTAGCTAACGCGTGAAGTTGACCGCCTGGGAAGTACGGTCGCAAGATTA
AAACTCAAAGGAATTGACGGGGACCCGCACAAGCGGTGGATTATGTGGATTAAT
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TCGATGCAACGCGAAAAACCTTACCTACCCTTGACATGCTCGAAATTTCGCAGAG
ATGTGAAAGTGCCCGAAAGGGAATCGAGACACAGGTGCTGCATGGCTGTCGTCA
GCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCACT
AATTGCCATCATTTAGTTGGGCACTTTAGTGAGACTG

>Bact0193clone 1,149 bp
TTTGATCCTGGCTCAGAGCGAACGCTGGCGGCAGGCTTAACACATGCAAGTCGAA
CGGGCGTAGCAATACGTCAGTGgCAGACGGGTGAGTAACGCGTGGGAACGTACC
TTTTGGTTCGGAACAACCCAGGGAAACTTGGGCTAATACCGGATAAGCCCTTACG
GGGAAAGATTTATCGCCGAAAGATCGGCCCGCGTCTGATTAGCTTGTTGGTGAGG
TAACGGCTCACCAAGGCGACGATCAGTAGCTGGTCTGAGAGGATGATCAGCCAC
ATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAATATT
GGACAATGGGCGCAAGCCTGATCCAGCCATGCCGCGTGAGTGATGAAGGCCCTA
GGGTTGTAAAGCTCTTTTGTGCGGGAAGATAATGACGGTACCGCAAGAATAAGC
CCCGGCTAACTTCGTGCCAGCAGCCGCGGTAATACGAAGGGGGCTAGCGTTGCTC
GGAATTACTGGGCGTAAAGGGTGCGTAGGCGGGTCTTITAAGTCAGGGGTGAAAT
CCTGGAGCTCAACTCCAGAACTGCCTTTGATACTGAGGATCTTGAGTTCGGGAGA
GGTGAGTGGAACTGCGAGTGTAGAGGTGAAATTCGTAGATATTCGCAAGAACAC
CAGTGGCGAAGGCGGCTCACTGGCCCGATACTGACGCTGAGGCACGAAAGCGTG
GGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATgCC
AGCCGTTAGTGGGTTTACTCACTAGTGGCGCAGCTAACGCTTTAAGCATICCGCCT
GGGGAGTACGGTCGCAAGATTAAAACTCAAAGGAATTGACGGGGGCCCGCACAA
GCGGTGGAGCATGTGGTTTAATTCGACGCAACGCGCAGAACCTTACCAGCCCTTG
ACATGTCCATGACCGGTCGCAGAGATGTGACCTTCTCTTCGGAGCATGGAGCACA
GGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCA
ACGAGCGCAACCCCCGTCCTTAGTTGCTACCATTTAGTTGAGCACTCTAAGGAGA
CTGCCGGTGATAAGCCGCGAGGAAGGTGGGGATGACGTCAAGTCCTCATGGCCC
TTACGGGCTGGGCTACACACGTGCTACAATGGCGGTGACAATGGGAAGCAAAGG
GGTGACCCCTAGCAAATCTCAAAAAACCGTCTCAGTTCGGATTGGGCTCTGCAAC
CCGAGCCCATGAAGTTGGAATCGCTAGTAATCGTGGATCAGCATGCCACGGTGA
ATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTTGGTTTTAC
CTGAAGGCAGTGCGCTAACCCGCAAGGGAGGCAGCCGACCACGGTAGGGTCAgC
GACTGGGGTGAAGTCGTAACAAGGTAGCCGTA
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Appendix 8. Fuli 16S rDNA sequence for the Clone AOB025, AOBclone030
and AOBO012 of AOB clone libranies

>AOB025 1,293 bp
GGAGAAAAGCAGGGGATCGCAAGACCTTGCGCTTTTTGAGCGGCCGATGCCTGA
TTAGCTAGTTGGTAAGGTAAAGGCTTACCAAGGCAACGATCAGTAGCTGGTCTGA
GAGGACGACCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGC
AGCAGTGGGGAATTTTGGACAATGGGCGAAAGCCTGATCCAGCCATGCCGCGTG
AGTGAAGAAGGCCTTCGGGTTGTAAAGCTCTTTCGGTCGGGAAGAAATAGTTGTG
GCTAATATCCACAATGAATGACGGTACCGACATAAGAAGCACCGGCTAACTACG
TGCCAGCAGCCGCGGTAATACGTAGGGTGCAAGCGTTAATCGGAATTATTGGGC
GTAAAGGGTGCGCAGGCGGTTGTATAAGTCAGATGTGAAAGCCCTGGGCTTAAC
CTAGGAATTGCGTTTGAAACTATATGACTAGAGTGTGACAGAGGGGAGTGGAAT
TCCATGTGTAGCAGTGAAATGCGTAGAGATGTGGAAGAACACCGATGGCGAAGG
CAGCTCCCTGGGTTAACACTGACGCTCATGCACGAAAGCGTGGGGAGCAAACAG
GATTAGATACCCTGGTAGTCCACGCCCTAAACGATGTCAACTAGTTGTCGGATCT
ATTTAAAGATTAGGTAACGTAGTTAACGCGTGAAGTTGACCGCCTGGGAAGTACG
GTCGCAAGATTAAAACTCAAAGGAATTGACGGGGACCCGCACAAGCGGTGGATT
ATGTGGATTAATTCGATGCAACGCGAAAAACCTTACCTACCCTTGACATGCTCGA
AATTTCGCAGAGATGTGAAAGTGCCCGAAAGGGAATCGAGACACAGGTGCTGCA
TGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCA
ACCCTTGTCACTAATTGCCATCATTTAGTTGGGCACTTTAGTGAGACTGCCGGTGA
CAAACCGGAGGAAGGTGGGGATGACGTCAAGTCCTCATGGCCCTTATGGGTAGG
GCTTCACACGTAATACAATGGCGCGTACAGAGGGTTGCCAACCTGCGAAGGGGA
GCTAATCTCATAAAGCGCGTCGTAGTCCGGATCGGAGTCTGCAACTCGACTCCGT
GAAGTCGGAATCGCTAGTAATCGCGGATCAGCATGTCGCGGTGAATACGTTCCCG
GGTCTTGTACACACCGCCCGTCACACCATGGGAGTAATTTTCACCAGAAGCAAAT
AGTCTAACCGCAAGGAGGGCGTTTGCCACGGTGAGAGTTA

>A0B030_1,293 bp
TGATTAAAGCAGGGGATCGCAAGACCATGCGCTTTTTGAGCGGCCGATGCCTGAT
TAGCTAGTTGGTAAGGTAAAGGCTTACCAAGGCAACGATCAGTAGCTGGTCTGA
GAGGACGACCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGC
AGCAGTGGGGAATTTTGGACAATGGGCGAAAGCCTGATCCAGCCATGCCGCGTG
AGTGAAGAAGGCCTTCGGGTTGTAAAGCTCTTTCGGTCGGGAAGAAATAGTTGTG
GCTAATATCCACAATGAATGACGGTACCGACATAAGAAGCACCGGCTAACTACG
TGCCAGCAGCCGCGGTAATACGTAGGGTGCAAGCGTTAATCGGAATTATTGGGC
GTAAAGGGTGCGCAGGCGGTTGTATAAGTCAGATGTGAAAGCCCTGGGCTTAAC
CTAGGAATTGCGTTTGAAACTATATGACTAGAGTGTGACAGAGGGGAGTGGAAT
TCCATGTGTAGCAGTGAAATGCGTAGAGATGTGGAAGAACACCGATGGCGAAGG
CAGCTCCCTGGGTTAACACTGACGCTCATGCACGAAAGCGTGGGGAGCAAACAG
GATTAGATACCCTGGTAGTCCACGCCCTAAACGATGTCAACTAGTTGTCGGGTCT
ATTTAAAGATTAGGTAACGTAGCTAACGCGTGAAGTTGACCGCCTGGGAAGTAC
GGTCGCAAGATTAAAACTCAAAGGAATTGACGGGGACCCGCACAAGCGGTGGAT
TATGTGGATTAATTCGATGCAACGCGAAAAACCTTACCTACCCTTGACATGCTCG
AAATTTCGCAGAGATGTGAAAGTGCCCGAAAGGGAATCGAGACACAGGTGCTGC
ATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGC
AACCCTTGTCACTAATTGCCATCATTTAGTTGGGCACTTTAGCGAGACTGCCGGT
GACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCCTCATGGCCCTTATGGGTA
GGGCTTCACACGTAATACAATGGCGCGTACAGAGGGTTGCCAACCTGCGAAGGG
GAGCTAATCTCATAAAGCGCGTCGTAGTCCGGATCGGAGTCTGCAACTCGACTCC
GTGAAGTCGGAATCGCTAGTAATCGCGGGTCAGCATGTCGCGGTGAATACGTTTC
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CGGGTCTTGTACACACCGCCCGTCACACCATGGGAGTAATTTTCACCAGAAGCAA
ATAGTCTAACCGCAAGGAGGGCGTTTGCCACGGTGAGAGTTA

>A0B012_1,304 bp
GGAGAAAAGCAGGGGATCGCAAGACCTTGCGCTTTTTGAGCGGCCGATGCCTGA
TTAGCTAGTTGGTAAGGTAAAGGCTTACCAAGGCAACGATCAGTAGCTGGTCTGA
GAGGACGACCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGC
AGCAGTGGGGAATTTTGGACAATGGGCGAAAGCCTGATCCAGCCACGCCGCGTG
AGTGAAGAAGGCCTTCGGGTTGTAAAGCTCTTTCGGTCGGGAAGAAATAGTTGTG
GCTAATATCCACAATGAATGACGGTACCGACATAAGAAGCACCGGCTAACTACG
TGCCAGCAGCCGCGGTAATACGTAGGGTGCAAGCGTTAATCGGAATTATTGGGC
GTAAAGGGTGCGCAGGCGGTTGTATAAGTCAGATGTGAAAGCCCTGGGCTTAAC
CTAGGAATTGCGTTTGAAACTATATGACTAGAGTGTGACAGAGGGGAGTGGAAT
TCCATGTGTAGCAGTGAAATGCGTAGAGATGTGGAAGAACACCGATGGCGAAGG
CAGCTCCCTGGGTTAACACTGACGCTCATGCGCGAAAGCGCGGGGAGCAAACAG
GATTAGATACCCTGGTAGTCCACGCCCTAAACGATGTCAACTAGTTGTCGGATCT
ATTTAAAGATTAGGTAACGTAGCTAACGCGTGAAGTTGACCGCCTGGGAAGTAC
GGTCGCAAGATTAAAACTCAAAGGAATTGACGGGGACCCGCACAAGCGGTGGAT
TATGTGGATTAATTCGATGCAACGCGAAAAACCTTACCTACCCTTGACATGCTCG
AAATTTCGCAGAGATGTGAAAGTGCCTGAAAGGGAATCGAGACACAGGTGCTGC
ATGGCTGTCGTCAGCTCGTGTCGTGAGATGTYGGGTTAAGTCCCGCAACGAGCGC
AACCCTTGTCACTAATTGCCATCATITAGTTGGGCACTTTAGTGAGACTGCCGGTG
ACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCCTCATGGCCCTITATGGGTAG
GGCTTCACACGTAATACAATGGCGCGTACAGAGGGTTGCCAACCTGCGAAGGGG
AGCTAATCTCATAAAGCGCGTCGTAGTCCGGATCGGAGTCTGCAACTCGACTCCG
TGAAGTCGGAATCGCTAGTAATCGCGGATCAGCATGTCGCGGTGAATACGTTCCC
GGGTCTTGTACACACCGCCCGTCACACCACGGGAGTAATTTTCACCAGAAGCAAA
TAGTCTAACCGCAAGGAGGGCGTTTGCCACGGTGAGAGTTATGACTGGGGTG
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Appendix 9. Nearly full 165 rDNA sequence for the Clone LNOBSBR078 of
LNOBSBR clone library affiliated with NOB

>LNOBSBRO78cione 1,086 bp
ACCAATGTGCGTGTCGTGGCTATTICTTGGGGCGTAWTAGKGTGCGKTAGGCGRGT
CTTTAAGTCAGKRGTGARATCCTGGWGCTCAACTCCAGAACTGCCTTTGATACTG
WKGATCTTGAGTTCGGGAGMGSTTGAGTGGWACTGCGAGTGTAGARGTGAAATT
CGTAGATATTCGCAAGAACACCAGTGGCGAAGGCGGCTCACTGGCCCGATACTG
ACGCTGAGRCACGWAWGCGTGGRGAGCAAACARGATTAGATACCCTGGTAGTCC
ACGCCGTAAACGATGRATGGCCASCCGTTAGTGRGTTTACTCACTAGTGGCGCAG
CTAWCGCTTTAAGCAYTCCGCCTGGGGAGTACGGTCGCAAGATTAAAACTCAAA
GGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATICGACGCAA
CGCGCAGAACCTTACCAGCCCTTGACATGTCCATGACCGGTCGCAGAGATGTGAC
CTTCTCTTCGGAGCATGGAGCACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCG
TGAGATGTTGGGTYAAGTCCCGCAACGAGCGCAACCCCCGTCCTTAGTTGCTACC
ATTTAGTTGAGCACTCTAAGGAGACTGCCGGTGATAAGCCGCGAGGAAGAGTGG
GGATGACGTCAAGTCCTCATGGCCCTTACGGGCTGGRCTACACACGTGCTACAAT
GGCGGTGACAATGGGAAGCAAAGGGGTGACCCCTAGCAAATCTCAAAAAACCGT
CTCAGTTCGGATTGGGCTCTGCAACCCGAGCCCATGAAGTTGGAATCGCTAGTAA
TCGTGGATCAGCATGCCACGGTGAATACGTTTCCCGGGCCCTTGTRCACACCGCC
CGTCACACCATGGGAGTTGGGTTTTACCTGAARGCRGTGCGCTAACCCGCAAGGG
AGGCAGCCGACCACGGTAGGGTCAGCGACTGGGGTGAAAGTCCTTACAAGGTAC
CCGTAAATCACTAGTGAATTCCCGGCCGCCTGCAGGTCGACATATGGGAGAGCTC
CCAAACGCGTGGATGCATAGCTTGAGTTTCTATAGTGTACCTAAATAAC
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Appendix 10. Full 16S rDNA sequence of the 2 Clones alignment,
HNOBSBR025 and HNOBSBRO15, of the HNOBSBR clone
library affiliated with AY 135357 Nitrite-oxidizing bacterium
MPN2

>HNOBSBRclone 1,455 bp
GAGTTTIGATCCTGGCTCAGAGCGAACGCTGGCGGCAGGCTTAACACATGCAAGTC
GAACGGGCGTAGyAATACGTCAGTGGCAGACGGGTGAGTAACGCGTGGGAACGT
ACCTTTTGGTTCGGAACAACCCAGGGAAACTTGGGCTAATACCGGATAAGCTmMCT
TACGGGGAAAGATTTATCGCCGAAAGATCGGCCCGCGTCTGATTAGCTTIGTTGGT
GAGGTAACGGCTCACCAAGGCGACGATCAGTAGCTGGTCTGAGAGGATGATCAG
CCACATTGGGACCGAGACACGGCCCAAACTCCTACGGGAGGCGGCAGTGGGGAA
TATTGGACAATGGGCGCAAGCCTGATCCAGCCATGCCGCGTGAGTGATGAAGGC
CCTAGGGTTGTAAAGCTCTTTTKTGCGGGAAGATAATGACGGTACCGCAAGAATA
AGCCCCGGCTAACTTCGTGCCAGCAGCCGCGGTAATACGAAGGGGGCTAGCGTT
GCTCGGAATTACTGGGCGTAAAGGGTGCGTAGGCGGGTCTTTAAGTCAGGGGTG
AAATCCTGGAGCTCAACTCCAGAACTGCCTTTG ATACTGAGGATCTTGAGTTCGG
GAGAGGTGAGTGGAACTGCGAGTGTAGAGGTGAAATTCGTAGATATTCGCAAGA
ACACCAGTGGCGAAGGCGGCTCACTGGCCCGATACTGACGCTGAGGCACGAAAG
CGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAA
TGCCAGCCGTTAGTGGGTTTACTCACTAGTGGCGCAGCTAACGCTTTAAGCATTC
CGCCTGGGGAGTACGGTCGCAACGATTAAAACTCAAAGGAATTGACGGGGGCCC
GCACAAGCGGTGGAGCATGTGGTTTAATTCGACGCAACGCGCAGAACCTTACCA
GCCCTTGACATGTCCATGACCGGTCGCAGAGATGTGACCTTCTCTTCGGAGCATG
GAGCACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTCAAG
TCCCGCAACGAGCGCAACCCCCGTCCTTAGTTGCTACCATTTAGTTGAGCACTCT
AAGGAGACTGCCGGTGATAAGCCGCGAGGAAGGTGGGGATGACGTCAAGTCCTC
ATGGCCCTTACGGGCTGGGCTACACACGTGCTACAATGGCGGTGACAATGGGAA
GCAAAGGGGTGACCCCTAGCAAATCTCAAAAAACCGTCTCAGTTCGGATTGGGCT
CTGCAACCCGAGCCCATGAAGTTGGAATCGCTAGTAATCGTGGATC AGCATGCCA
CGGTGAATACGTTCCCGGGCCTTGTGCACACCGCCCGTCACACCATGGGAGTTGG
TTTTACCTGAAGGCAGTGCGCTAACCCGCAAGGGAGGCAGCCGACCACGGTAGG
GTCAGCGACTGGGGTGAAGTCGTAACAAGGTAACCGTAA
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Appendix 11. Full 16S rDNA sequence for the OTU1

>OTU1_718 bp
AGAGTTTGATCCTGGCTCAGGTTTTTACCCAGTAACAAATACCGGTTTGAATYCC
GCCACAAAGCCTGCTGGTAAATAATCCGGCCCGTATATAAGGGGCCTCCGATAA
AAGGTTTTTGAAACAAAGAAGGAATGGACTTCCAGGTCTTTTGATAAAAATCATA
CCTTTGATAATCCATAACTCCGGCTTCATTTTCTATGAAGAAATAGTATTITAGAAG
AATCCGCTACTTITAGGATTGGGTAAAGAAAAAGACCGCTCTGCTGCTGTTGAATC
TTTCATGGCCAATTCATCCGTAATAGATATGGCATCTGTTAATGAAGTGTCATGGT
TGCAATTGCAAGACGTTAAACMTGACAAGCAGAACAAAAATAAAAGCTGGAATC
CGTTTTTCATAAATAAAAAAGTGATAAACTTCCATACAATATTATTAAATTTTATC
TTTGCAACGATAAATAATGGTCACAATGAAACAAATGGTATATCTGATGTTGCTG
GCAGGACTKTYKTGTMCTKTGTTTCATCAAAGAAGTATGAGACCTTGCAGCGGC
GATATCAATCCACGGACCGCCGGTTGGCAGAAATGCAAAAAACCACGGAATTCC
AGGAACAGACCATTGCTGACCTCAGACAGCGCATACTGATCCTGGAGGATCTCCG
GAAAGAATTAGCTGCTACAAAGGAAAAATTTGCTGCCCTGCAGGGCAGCAATGA
ACAGC
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